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R I  C K 1  T S 
■P.,   r  0 1 p _ g u  e
I .  REFLECTIONS OU THE -PTRUî/^ Sg.
The g e n e r a l  trend , o f  m edern m e d ic a l  r e s e a r c h  h a s  
heen  t o  s u b s t i t u t e  i n t i m a t e  lab o ra to ry ?  and c l i n i c a l  i n v e s t i  g a t  i  
on f o r  t h e  more o r  l e s s  t h e o r e t i c a l  r u m in a t io n s  o f  fo rm er  
d a y s .  P r a c t i c a l  a i d s  t o  t h e  s tu d y  o f  m a la d ie s  i n  a l l  t h e i r  
p r o t e a n  m a i n f e s t a t i o n s  have  borne i n t o  a  p o p u la r  vogue e v e ry ­
w h ere , and  i t  seems p o s s i b l e ,  in d e e d  h i g h ly  p ro b a b le  t h a t ,  e r e  
l o n g ,  t h e r e  w i l l  be few , i f  any  a f f û t i o n s  w hich  w i l l  n o t  be 
p r o p e r l y  u n d e r s to o d .  I n  A u s tra f îa A ,x a fS P It8 P ÿ  i n v e s t i g a t i o n s  
a r e  j u s t  a s  common as  i n  o t h e r  p a r t s  o f  t h e  B r i t i s h  Em pire  -  
no t  o n ly  i n  t h e  to w n s , b u t  i n  c o m p a r a t iv e ly  i s o l a t e d  p a r t s  a s  
w e l l .  T h is  i s  ^ a r ^ ^ e l y  due t o  t h e  c o n v e n i tn c e  o f  " o u t f i t s ” 
w hich  so many m a n u fa c tu r in g  h o u se s  p r o v id e ,  and  to  t h e  p o s t a l  
f a c i l i t i e s  f o r  t h e  sp eed y  and p u n c tu a l  s p r e a d  o f  l i t e r a t u r e  
t o  t h e  r e m o te s t  c l im e s .  Thus ou t A r t ,  l i k e  some g r e a t ,  b u t  
b e n e f i c e n t ,m o n s te r  o f  a l l e g o r y  h a s  come t o  s t r e t c h  i t s  arms 
th ro u g h o u t  t h e  w o r ld  and so t a c k l e d  t h e  g a rg a n tu a n  m a c h in a t ­
io n s  o f  d i s e a s e  a s  c i v i l i s a t i o n  and e x p l o r a t i o n s  have p e n e t r ­
a t e d .  I n  dhe  p a r t  o f  t h e  w o r ld  w here I  r e s i d e  t h e r e  a r e  
s c h o o ls  w here  t r p p i c a l  a f f e c t i o n s  a r e  s t u d i e d ,  a l s o  i n  
A u s t r a l i a  and e ls e w h e re ;  and u n d e r  th e ir jr f  sa lu ta ry ^  a u s p ic e s  
much good i s  b e in g  done, s o c i a l  and c l i m a t o l o g i c a l  f a c t o r s  a r e  
assum ing t h e  im p o rtan c e  t h e y  d e s e r v e .  Prom t h e  Homeland i n  
Europe e x p e d i t io n a r j r  e n t h u s i a s t s  have gone f o r t h  t o  cope w i t h  
a n d ,3^ p o s s i b l e ,  d e s t r o y  t h e  c a u se s  o f  su ch  w arm -co u n try  
a i lm e n t s  as  s l e e p in g  s i c k n e s s ,  b e r i b e r i ,  and y e l lo w  f e v e r , a s  
w e l l  a s  t h e  l i k e  d e s t r u c t i v e  d i s e a s e s  h i t h e r t o  i m p e r f e c t l y  
u n d e r s to o d  -  on the  e v o lu t i o n  o f  w hich  new l i g h t  i s  b e in g  
shed  from  day t o  day. The a d v a n ta g e s  o f  su c h  i n v e s t i g a t i o n s  
a r e  known t o  a l l  and t h e  w o rk e rs  i n  t h i s  g r e a t  f i e l d  o f  
i n q u i r y  w id e ly  ap p la u d ed , a s  w e l l  t h e y  d e se rv e  t o  b e .  B u t ,  
a l a s !  t h e r e  s t i l l  rem ain  i n  o u r  very; m id s t  a f f e c t i o n s  whose 
names a r e  u n fa v o u ra b ly  known i n  e v e ry  home, t a k i n g  a s  t h e y  do 
t h e i r  t o l l  o f  i n f a n t  l i v e s  from  day t o  d ay . R ic k e t s  i s  prom­
in e n t  i n  t h i s  r e s p e c t ;  and u n t i l  some s o r t  o f  e f f e c t i v e  and 
w e l l  d i r e c t e d  c ru s a d e  i s  i n a u g u r a te d  th r o u g h o u t  t h e  p o p u l a t ­
io n ,  u n t i l  t h e  p e o p le  ^wake t o  th e  s i g n i f i c a n c e  o f  t h e  aw fu l 
w a s ta g e  o f  t h e  f u t u r e  r a c e ,  and become aw are  o f  t h e  d e fo rm i ty  
and p h y s i c a l  en feeb lem ent o f  t h e i r  c h i l d r e n ,  such  c u r s e s  o f  
c i v i l i s a t i o n  a s  r i c k e t s  a r e  s u r e  t o  rem a in  t o  do t h e i t  w o r s t .  
Hew Z e a la n d  i s  r a p i d l y  becoming p e o p le d  w i th  h o rd e s  o f  w eek ly  
e m ig ra n ts  from  Home; and i t  o n ly  r e q u i r e s  t im e  f o r  t h i s  
b e a u t i f u l  i s l a n d  t o  borne a n o th e r  B r i t a i n ,  w i th  p e rh a p s  a l l  i t s  
s o c i a l  i l l s .  B o th  i n  t h i $  country; and a t  Home my p r a c t i c e  h a s  
been  and i s  l a r g e l y  deyroted t o  t h e  p r e v e n t io n  and c u re  o f  
d i s e a s e  amongst t h e  i n d u s t r i a l  c l a s s e s ;  so t h a t  I  have  h ad  
in n u m e rab le  o p p o r t u n i t i e s  o f  o b s e rv in g  r i c k e t s  i n  p r a c t i c a l l y  
e v e ry  form t h a t  i t  can t a k e .  My f i r s t  im p re s s io n  o f  i t  s t i l l  
rœ n a in s ,  v i z . ,  t h a t  o f  a  ve ry  f r e q u e n t  d i s e a s e  accom panied  by 
 ^ p ro fo u n d  g e n e ra l  and s p e c ia l  e f f e c t s . I t s  c a u s e s ,  b o th  i n  th e  
V  t h e o r e t i c a l  and p r a c t i c a l  a s p e c t s , have  lo n g  o c c u p ie d  my
r e f l e c t i v e  and  w ork ing  h o u rs ,  w i th  r e s u l t s  t h a t  w i l l  p r e s e n t l y  
ie  d e s c r i b e d .  Competent o b se rv e r s  everyw here  a r e  a g re e d  a s  t p  
t i e  g r e a t  im p o rtan c e  o f  r i c k e t s ,  and w i th  th e m ,in d e e d ,  I  would 
ur?e  t h a t  i t  behoves ev e ry  m ed ica l p r a c t i t i o n e r  t o  make h i m s e l f  
wel. a c q u a in t e d  w i th  i t ,  and to  b e a r  i n  mind t h a t  i t s  i n f l u e n c e  
upon t h e  m o r t a l i t y  o f  l i t t l e  c h i l d r e n  i s  e n o rm iu s ,  a s  w e l l  a s  
t h e  H c t  t h a t  i t  m ust e n t e r  l a r g e l y  i n  t h e  p r o g n o s i s  o f  an 
i n f i n . t y  o f  a f f e c t i o n s  w hich  a t t a c k  t h e  y e r y  young . The t y r o  i n  
p e d i a t i Q g  i s  a p t , i n  t h e  h a s t i h e s s  o f  h i s  im p r e s s io n s ,  t o  
conclude t h a t  r i c k e t s  i s  e s s e n t i a l l y  a  i e f o m i t y  o f  t h e  bones  
p ro d u ce r  and i n  th e  s e n s e  t h a t  o s se o u s  a n o m a lie s  aneume a  
g r e a t  p ro \inenoe  i n  t y p i c a l  c a s e s ,  he i s  n o t  i n  e r r o r .  But 
t h e  bone t«oubles a r e  u s u a l l y  o f  l a t e  é v o l u t i o n ,  th o u g h  i t  i s  
on t h e i r  at^ount t h a t  c h i ld r e n  a r e  b ro u g h t  u n d e r  o b s e r v a t i o n  
by t h e i r  alarmed p a r e n t s .  Y e t , t h e r e  a r e  many o a s e s  i n  w h ich
t h e  m o th e r  c a l l s  i n  t h e  f a m i ly  m ed ica l  a t t e n d a n t  f o r  th e  
r e l i e f  o f  some stom ach o r  i n t e s t i n a l  c o m p la in t ,  q u i t e  u a s u s n i c -  
io u s  o f  t h e  u n d e r ly in g  and r e s p o n s i b l e  r a c h i t i c  t a i n t  . I n  v iew  
o f  t h e  f r e q u e n c y  o f  t h i s  d i s e a s e  and t h e  in n u m e rab le  o p p o r tu n ­
i t i e s  f o r  c l o s e  o b s e r v a t io n  w hich  i t  a f f o r d s ,  i t  i s  d i f f i c u l t  
t o  a c c o u n t  f o r  th e  f a c t  t h a t  so few have r e c o u r s e  t o  p r a c t i c a l  
e x p erim en t a t  i  o n . Such l i n e  o f  r e s e a r c h  n o t  i n f r e q u e n t l y  r e q u i r e . 
- s  a  s o r t  o f  a p tn e s s  and  s p e c i a l  t r a i n i n g ;  b u t  t h e  l a b o u r  i s  we­
l l  r e p a i d ,  i t  t r a i n s  th e  o b s e r v a t io n  f a c u l t j i s s , w h ich , once 
b l u n te d  o r  t a i n t e d  by c a r e l e s s n e s ,  a r e  a p t  t o  have  an un  fa v o u r  a- 
b i e  and  f a u l t y  i n f lu e n c e  upon t h e  e a r l y  and m u c h -d e s i re d  d e t e c t ­
io n  o f  t h e  d i s e a s e ;  t h e  p r o g n o s i s  m ust become fa u l ty ;  a s  w e l l .  
Such as  a f f e c t i o n  a s  pulm onary  p h t h i s i s  i s  a d m i t t e d ly  am enable  
t o  a  c e r t a i n  l i n e  o f  s p e c i a l  t r e a t m e n t ,  p ro v id e d  t h e  d i s e a s e  
i s  d e t e c t e d  i n  i t s  c o m p a ra t iv e ly  e a r l y  s t a g e ;  t h e  same i s  t r u e  
o f  r i c k e t s  -  t h e  e a r l i e r  t h e  det<%ction th e  b e t t e r  t h e  r e s u l t s  
o f  m ed ica l  a i d .  T o;b some m inds i t  m ight a p p e a r  l a b o u r i n g  th e  
q u e s t i o n  by  com paring  p h t h i s i s  p u lm o n a l is  t o  r i c k e t s  -  t h e  
f o m e r  a  t e r r i b l e  d i s e a s e ,  t h e  l a t t e r  one o f  th e  e a s i e s t  o f  
a f f e c t i o n s  t o  c o n t r o l .  Yet t h e  d e s t r u c t i o n  o f  young c h i l d r e n  by 
p h t h i s i s  i s  no g r e a t e r  t h a n  th e  l i k e  e f f e c t  o f  w e l l  e s t a b l i s h e d  
r i c k e t s ;  f u r t h e i m o i e ,  a s  b o th  t e n d ,  u n d e r  s u i t a b l e  c o n d i t i o n s ,  
t o  t e r m i n a t e  i n  r e c o v e ry ,  t h e  com para te  i s  q u i t e  i n  o r d e r .  
C l i n i c a l  e x p e r i e n c e  everyw here  w i l l  b e a r  t h i s  o u t ;  so does 
p a t h o l o g i c a l  i n v e s t i g a t i o n .  I t  seems t o  me, x n en , t h a t  a  h ig h  
p r o f i c i e n c y  i n  th e  s tu d y  o f  t h e  d i s e a s e s  p f  c h i l d r e n  i s  a b s o l ­
u t e l y  e s s e n t i a l  t o  every c o n s c i e n t i o u s  p r a c t i t i o n e r :  a  d ic tu m  
w hich g a in s  i n  em phasis  when i t  i s  remembered t h a t  a b o u t  33 
p e r  c e n t ,  o f  one*s p r a c t i c e  l i e s  amongst t h e  j u v e n i l e  members 
o f  t h e  com m unity. P ro b a b ly  a  much h i g h e r  p e r c e n ta g e  m igh t be  
a l lo w e d ,  and some w r i t e r s  would r a i s e  i t  t o  a t  l e a s t  5 0 .  Prom 
o n e ’s p r o f i c i e n c y  i n  t h e  t r e a tm e n t  o f  c h i l d r e n ’s a i l m e n t s  t h e  
g e n e r a l  p u b l i c  a r e  a p t  t o  ju d g e  o n e ’s " c l e v e r n e s s "  a s  a  
p r a c t i t i o n e r .  The m o th e r  w i th  a  s i c k  c h i l d  i s  t h e  k e e n e s t  o f  
a l l  c h i t i c s  p e rh a p s ;  so t h a t  o n e ’ s s u c c e s s  i n  p r o f e s s i o n a l  l i f e  
may depend upon a t t e n t i o n  t o  t h e  l i t t l e  d e t a i l s  and àuàâSXng 
t r i f l e s  w h ich  one i s  so a p t  t o  o v e r lo o k  o r  i g n o r e .
Though one i s  a p t  to  r e g a r d  t h i s  a f f e c t i o n  a s  a  d i s e a s e  
o f  c h i l d r e n  and  in c lu d e  i t  i n  o u r  n o s o l o g i c a l  i n t e r p r e t a t i o n  
a s  s u c h ,  i t  i s  o n ly  a p p a r e n t l y  so  t o  a  c e r t a i n  e x t e n t ;  f o r  i t  
l e a v e s  many unwelcome l e g a c i e s  t o  a d o le s c e n c e ,  which a r e  a p t  
t o  i n f l u e n c e  grow n-up a i lm e n t s  to  a  s e r i o u s  d e g g ee .  A c lo s e  
s tu d y  o f  t h e  l i t e r a t u r e  w i l l  co n v in c e  anyone o f  t h i s ;  and 
su ch  s tu d y ,  i n  co m b in a t io n  w i th  é a l l - d i r e c t e d  c l i n i c a l  o b s e r v â t  
- i o n  s h o u ld  be  one o f  t h e  m ost i n t e r e s t i n g  and f a s c i n a t i n g  
b ra n c h e s  o f  o u r  A r t ,  e s p e c i a l l y  i f  combined w i t h  l a b o r a t o r y  o r  
o t h e r  e x p e r im e n ta l  work.To t h e  v a lu e  o f  e x p e r im e n t  I  hav e  
a l f e a d y  a l l u d e d ,  and m ust adm it t h a t ,  i n  i t  a l u i i  s e n s e ,  i t  i s ,  
a s  a  r u l e ,  beyond t h e  com petence o r  o p p o r t u n i t é s  o f  t h e  g e n e r a l  
p r a c t i t i o n e r .  Y e t ,  on a  m in o r  s c a l e ,  i t  can  be  engaged  i n  by 
a l l ,  and  i t  h a s  o f t e n  s u r p r i s e d  me what g r e a t  a d v a n ta g e s  a r e  
fo r th c o m in g  from experim ent a t i o n  on even  t h e  m ost m odest s c a l e .  
I n  t h e  c a s e  o f  r i c k e t s ,  aAso, we can  l e a r n  many a  v a lu a b le  
l e s s o n  from t h e  s tu d y  o f  M ature h e r s e l f .  We l i v e  i n  an age  o f  
s o c i a l  re fo rm  a n a  one i n  w h ic h  t n e  d i s e a s e  u n d e r  c o n s i d e r a t i o n  
i s  a  s u b j e c t  o f  c o n s i d e r a b l e  i n t e r e s t  and  g r e a t  i i i p o r t a n c e ;o n e  
a l s o  Which c o v e rs  t h e  v a s t  f i e l d  o f  h e a l t h i e r  homes, im proved  
s a n i t a r y  c o n d i t i o n s ,  more wholesome fo o d  and d i e t e t i c  a ï ^ i o i e s  
o f  b e t t e r  q u a l i t y  -  i n  s h o r t , t h e  c o n s t i t u t i o n  o f  an  i d e a l  
p o p u l a t i o n .  On a l l  hands  we f i n e  e v id e n c e  o f  an i n c r e a s e d  p u b l i -  
- c  i n t e r e s t  i n  t h e  h o s in g  o f  t h e  p e o p le ,  o f  g row ing  know ledge 
o f  t h e  d a n g e rs  o f  s u c k l in g  m o th e rs  w ork ing  i n  f a c t o r i e s  and 
m i l l s ,  and a  c o n v ic t i o n  o f  t h e  n e c e s s i t y  f o r  t h e  p r o p e r  f e e d in g  
o f  t h e i r  c l i i l d r e n ,  e s p e c i a l l y  i n  t h e  e a r l i e r  m onths o f  t h e i r  
e x i s t e n c e ,  a s  w e l l  a s  a  g e n e r a l  d e s i r e  f o r  t h e  r e g u l a r  and  
e f f i c i e n t  m e d ic a l  i n s p e c t i o n  o f  sc h o o l  p o p u l a t i o n s ,  t h e  p r o v ­
i s i o n  o f  m e a ls  f o r  b a d ly  f e d  c h i l a r e n  a f-cena ing  t h e  p u b l i c  
e le m e n ta ry  s c h o o l s ,  and t h e  fo r m a t io n  o f  l o c a l  and c e n t r a l  |
n u r s in g  and  o t h e r  s i m i l a r  a s s o c i a t i o n s  o f  p o p u l a r  and p r a c t i c a l  i 
m e d ic a l  i n s t r u c t i o n  and a s s i s t a n c e .  I t  i s  now g e n e r a l l t  re c o g n ­
i s e d  t h a t  r i c k e t s  i s  am azing ly  w id e sp re a d  d i s t r i b u t i o n ,  b e in g  
e n c o u n te re d  i n  t h e  c h i l d r e n  of t h e  s lu m s ,  a s  w e l l  a s  amongst 
t h o s e  l i v i n g  i n  t h e  c o u n try ;  i t  i s  met w i t h  i n  th e  l u x u r io u s
3
n u r s e r i e s  o f  t l i e  a f :p .u e n t , b e in g  t h e r e  due t o  e i t h e r  ig n o ra n c e  
or c a r e l e s s n e s s  o r  i n d i f f e r e n c e .  Though o f  c o m p a r a t iv e ly  
modern u n d e r s t a n d i n g ,  r i c k e t s  i s  a  d i s t i n c t  a f f e c t i o n .  I t s  
p r o te a n  m a c h in a t io n s  a r e  e v id e n t  from t h e  v a s t  l i t e r a t u r e  
which h a s  acc im iu la te d  r e g a r d in g  i t ,  i n  w h ich  m e n t io n  i s  from  
th e  f i f t t  made o f  su ch  c l a s s i c a l  c o n d it  i o n s  a s  d e f o r m i t i e s  
o f  t h e  o s s e o u s  sy s te m , g a s t r o i n t e s t i n a l  d i s t u r b a n c e s ,  d e la y e d  
d e n t i t i o n ,  w eakness  o f  m u sc le s  and l i g a m e n t s ,  and  d i s o r d e r s  
o f  th e  n e rv o u s  sy s te m .
I n  v iew  o f  i t s  v a g a r i e s  and d i i n i c a l  d i s g u i s e s ,  t h e r e  i s  
a l l  t h e  more r e a s o n  f o r  a  th o ro u g h  u n d e r s t a n d in g  o f  r i c k e t s .  
T ru e , i t  se ldom  o f  i t s e l f  p ro v e s  f a t a l ;  b u t  i t  i s , n e v e r t h e l e s s ,  
a  very- s e r i o u s  menace t o  i n f a n t i l e  e x i s t e n c e ;  an d ,  i n  i t s  
more s e r i o u s  fo rm s , i s  a p t  t o  h av e  f a r - r e a c h i n g  e f f e c t s  upon  
th e  sy s te m , su c h  a s  s t u n t e d  g ro w th  and  t w i s t e d  b o n e s ,  a s  w e l l  
as  t h e  t o o  common s o - c a l l e d  r i c k e t y  p e l v i s ,  one o f  t h e  m ost 
common c a u s e s  o f  d i f f i c u l t  l a b o u r  o r  even  f a t a l i t y  i n  l a b o u r  
c a s e s .  The exodus o f  t h e  p o p u l a t i o n  o f  r u r a l  p a r t s  t o  t h e  
towns i s  a  f a c t o r  w hich  m ust be t a k e n  in to  c o n s i d e r a t i o n  i n  
any a c c o u n t  o f  t h e  d i s e a s e .  Such i n c r e a s i n g  d e s e r t i o n  o f  th e  
c o u n t r y  i s  n o t  t o  be wondered a t  when we c o n s i d e r  t h a t  i n  man 
l i v e s  t h e  s p i r i t  o f  a d v e n tu re  and o f  d i s g u s t  o f  m onotony, 
which  i n  some i s  d o rm a n t , b u t  i n  o t h e r s  a c t i v e .  Such p e r s o n s  
become d i s c o n t e n t e d  w i th  t h e i r  p e a c e f u l  and  m onotonous s u r r o u n  
- d i n g s  and  s o o n e r  o r  l a t e r  make f o r  t h e  c i t i e s  and tow ns o r  
go a b ro a d .  Some abandon a  r u r a l  e x i s t e n c e  and remove t o  
d i s e a s e - p r o d u c in g  c i t i e s  i n  r e s e n tm e a t  o v e r  t h e i r  c o t t a g e  
h o v e l s ,  h o u se s  e r e c t e d  p e rh a p s  n e a r l y  a  c e b tu r r ;  ag o , d e f e c t i v e  
i n  b o th  co m fo r t  and decency , and p e r h a p s  d a rk ,  u n v e n t i l a t e d ,  
damp and d ism a l and  d e p r e s s in g .  I  h av e  s e e n  h o u s e s  ( s i c )  i n  
v a r i o u s  p a r t s  o f  r u r a l  G re a t  B r i t a i n  i n  w h ich  I  w ould n o t  keep  
e i t h e r  my h o r s e s  o r  my dogs; no w onder, t h e n ,  t h a t  we i n  Mew 
Z ea la n d  a r e  r e c e i v i n g  such  g r e a t  a c c e s s i o n s  t o  o u r  n um ber. A 
few y e a r s  ago I  hap p en ed  t o  r e a d  th e  s p e e c h  o f  a  g r e a t  m e d d a i l  
f e f o r m e r ,  i n  t h e  c o u se  o f  w hich  he to u c h e d  u p on  th e  r e l a t i o n  
be tw een  h i s  p r o f e s s i o n  and  t h e  S t a t e  and o f f e r e d  t h e  p e o p le  a  
c u re  f o r  many o f  t h e i r  i l l s .  He p ro p o s e d  th e  e s t a b l i s h m e n t  o f  
a  g e n e r a l  s t a f f  o f  m e d ic i® e " to " ,  a s  he e x p re s s e d  i t ,  " reb u k e  
th e  p u r b l i n d  and  i n v e t e r a t e  feab it o f  o u r  con trym an  o f  d e v o t in g  
t h e i r  m a g n i f ic e n t  e n e rg y  and t h e i r  t r e a s u r e  t o  m opping up 
e f f e c t s  i n  d i s r e g a r d  o f  c a u s e s .  W epput o u r  money o u t  l i k e  w a te r  
i n  o r d e r  t o  fo u n d  s a n a to r iu m s  f o r  c o n su m p tio n ,  a sy lum s f o r  t h e  
i n s a n e ,  p r i s o n s  f o r  t h e  c r i m i n a l ,  y e t  a r e  moved w i th  t h e  g re a . t -  
e s t  d i f f i c u l t y  to  s u b s c r i b e  t o  t h e  a g e n c ie s  w h ich  s tu d y  to  
p revem t t h o s e  e v i l s ?  He ad ds  t h a t  " a t  p r e s e n t  i t  i s  n o b o d y ’ s 
b u s i n e s s  t o  e d u c a te  t h e  p u b l i c  i n  t h o s e  r u l e s  o f  l i f e  and  
l i v i n g  w hich  a r e  t h e  s p r i n g s  o f  n a t i o n a l  e f f i c i e n c y " .  He 
would a l s o  hav e  i t  t h a t  t h e  f u n c t i o n s  o f  m e d ic in e  h a v e  b e en  
to o  lo n g  " n e g le c t e d  by  -^he u n id e a * d  g o v e rn in g  c l a s s e s " ,  and 
i n s i s t # /  t h a t  a  m in is t ry ;  o f  p u b l i c  h e a l t h  can  a lo n e  d e a l  w i th  
t h e  work t o  w hich  he r e f e r s .  "T h is  immense and  b e n e f i c i a l  work 
w ould  i n c l u d e ?  h e  s a y s , "  t h e  p r o t e c t i o n  o f  i n f a n t  l i f e ;  t h e  
m e d ic a l  i n s p e c t i o n  o f  sc h o o l  c h i l d r e n ;  t h e  p l iy s i c a l  and m e n ta l  
c o n d i t i o n s  o f  e d u c a t io n ;  t h e  c o n d i t i o n s  o f  l a b o u r ,  t h e  dynam ic- 
8 o f  fo o d  and  t h e  minimum wage; f a c t o r y  i n s p e c t i o n ,  w i th  
e s t i m a t e s  o f  t h e  e f f e c t s  o f  d i f f e r e n t  t r a d e s  upon  h e a l t h ,  and  
c o l l a t e r a l  p ro b lem s  o f  c o m p e n sa tio n ;  h o u s in g ,  v e n t i l a t i o n  and  
s a n i t a t i o n ;  fo o d  m a rk e ts  and a d u l t e r a t i o n ;  ep id em ic  d i s e a s e s ;  
t h e  w o rk in g  o f  t h e  p o o r  law ; t h e  cam paign a g a i n s t  d ru n k e n n e s s ,  
f o r n i c a t i o n  and o t h e r  s o c i a l  v i c e s ;  c r im in o lo g y  and p u n ish m e n t ,  
and t h e  a n t i q u a t e d  and d i s t r u s t e d  dogmas o f  t h e  ju d g e s  o f  t h e  
h i g h e r  c o u r t s  on r e s p o n s i b i l i t y  b e f o r e  t h e  law ?  The im p o r t ­
ance  o f  th e  s u b j e c t  was r e c o g n i s e d  by  some o f  th e  w r i t e r s  
o f  s i x t y - f i v e  y e a r s  ag o , when one o f  t h e  m ost i n t e r e s t i n g  o f  
t h e i r  number s t a t e d  t h a t  i t  h a s  b een  im a g in ed  t h a t  r i c k e t s  i s  
a  d i s e a s e  -o e o u l ia r  t o  E n g la n d ,  d e s p i t e  t h e  f a c t  t h a t  th e  
s t a t i s t i c s  o f  t h e  e o n t i n e n t a l  a u t h o r s  and t h e  number o f  s q u a l i -  
d ,  r i c k e t y  form s se e n  ru n n in g  i n  t h e  s t r e e t s  o f  f o r e i g n  tow ns 
and e ls e w h e re  show t h a t  t h e  p o p u l a t i o n s  o f  o t h e r  c o u n t r i e s  
do n o t  e n t i r e l y  e sc a p e  t h i s  d r e a d f u l  d i s e a s e .  I t  i s  a s  t r u e  
nowadays as  i n  fo rm er t im e s  t h a t  i f  we s e a r c h  f o r  t h e  c a u s e s  
by w h icn  The a f f e c t i o n  i s  p r o p a g a te d  we s h a l l  f i n d  t h a t  i t  
m ost o f t e n  o c c u r s  among p e r s o n s  l i v i n g  i n  l o w , a a r k , aan^), 
f i l t y  c e l l a r s  and  i l l - v e n t i l a t e d  and  ove rc ro w ded  d v re l l in g s ,  
such  a s  may be foun d  i n  many p a r t s  o f  t h e  c i t i e s  and l a r g e
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tow ns, w here  t h e y  a r e  n o t  o n ly  hadJby f e d  and p o o r l y  c l a d , h u t  
a re  a l s o  more o r  l e a s  b e r e f t  o f t h e  en joym ent o f  a  p r o p e r  amou­
n t  o f  l i g h t  and  f r e s h  a i r ,  Wlien a  g r e a t  number o f  p e r s o n s  l i v e  
in  su c h  m a le v o le n t  c i r c u m s ta n c e s  as  t h e s e ,  i t  i s  n o t  s u r p r i s i n g  
t h a t  t h e i r  c o n s t i t u t i o n s  s h o u ia  oe s u b je c t  t o  v a r i o u s  d e ra n g e ­
m ents -  one o f  t h e  p r i n c i p a l  amongst them b e in g  r i c k e t s .  C ases 
o f  t h i s  k i n d ,  how ever, a s  I  have  a l r e a d y  n o te d ,  o c c u r  i n  th e  
f a m i l i e s  o f  t h e  r i c h ,  who a r e  exempt from  t h e  h a n d ic a p s  o f  
l i f e  j u s t  m e n t io n e d ;  a n d , t h e r e f o r e ,  t h e  o p p o r tu n i ty  o c c u r s  f o r  
a  w ide f i e l d  o f  r e s e a r c h .  The e x a c t  n a tu r e  o f  t h e  e x t e r n a l  
c o n d i t i o n s  and  i n t e r n a l  p r e d i s p o s i n g  c o n d i t i o n s  n e c e s s a r y  t o  
engender t h o s  s p e c i f i c  form  o f  d i s e a s e  c o n s t i t u t e s  a  prob],ems 
f o r  t h e  w o rk e rs  o f  th e  f u t u r e  t o  e n t i r e l y  u n r a v e l :  t o  w h ich  
which t h e y  w i l l  h a v e  t o  f a c e  an i n t i m a t e  and p r a c t i c a l  r e s e a ­
r c h .
One o f  t h e  m ost b u rn in g  q u e s t io n s  o f  p r e s e n t - d a y  c i v i l i s ­
a t i o n  i s  t h e  p ro b lem  o f  t h e  f r i g h t f u l  m o r t a l i t y  amongst 
i n f a n t s  u n d e r  one y e a r  o f  a g e ,  w hich t o l l  o f  p r e c i o u s  human 
l i f e  g o es  on y e a r  by  y e a r  a lm o s t  u n c h eck ed  and u n d im in is h e d  
by t h e  im proved  c o n d i t i o n s  o f  l i v i n g  in t r o d u c e d  by m e d ic a l  
and o t h e r  r e f o r m e r s . The a d u l t  d e a t h - r a t e  h a d  b e en  r e d u c e d  by 
s c i e n t i f i c  and  p r e v e n t i v e  m e d ic in e ,  w h ich  have  i a a r o e i y  a f f e c t ­
ed t h e  d e a t h - r a t e  amongst t h e  members o f  t h e  community u n d e r  
d i s c u s s i o n .  T h e re  i s  no g e t t i n g  away form  th e  f a c t  t h a t , t h o u ­
gh t h e  g e n e r a l  d e a t h - r a t e  i s  i s  d e c r e a s i n g ,  t h e  i n f a n t i l e  one 
i s  n o t .  I n  E n g la n d  and W ales , i n  1 905 , t h e  d e a t h - r a r e  azflong 
i n f a n t s  was l a r g e ;  t h e r e  w ere  one h u n d re d  and tw e n ty  th o u s a n d  
d e a t h s ,  w h ich  number e q u a l l e d  a  q u a r t e r  o f  a l l  t h e  d e a th  i n  
th a ÿ  y e a r .  T h is  j u s t  abou t c o r r e s p o n d s  t o  t h e  e n t i r e  p o p u l a t ­
io n  o f  a  v e r y  im p o r ta n t  town i n  any  im p o r ta n t  c o u n t r y .  J u s t  
im ag ine  t h e  w o r ld -w id e  s e n s a t i o n  t h e r e  would be  i f  su c h  a  
p l a c e  w ere  w ip ed  'o u t  by d i s a s t e r  o r  d e c e m in a te d  by  a  w id e s p r e a -  
d d i s e a s e  o r  ep id em ic  c a u s in g  t h e  above number o f  d e a th s !  I n  
o t h e r  w o rd s ,  b r i n g  t h i s  a p p a l l i n g , b u t  d i s t r i b u t e d ,  l o s s  o f  
l i f e  t o  a  l o c a l  f o c u s ,  and how p u b l i c  f e e l i n g  w ould  be  a ro u s e d ;  
; t h e  n ew sp ap ers  w ould  b r in g  o u t  s p e c i a l  e d i t i o n s ;  a  com m ission  
w ould b e  fo rm ed; e v e ry  e f f o r t  would b e  made t o  d i s c o v e r  t h e  
c a u s e ;  and  s t e p s  w ould  be t a k e n ,  i f  p o s s i b l e  t o  a v e r t  a  
s i m i l a r  d i s a s t e r  i n  f u t u r e .  And y e t ,  b e c a u s e  t h i s  l o s s  o f  l i f e  
i s  s p r e a d  o v e r  a  w id e r  a r e a  o f  sp a ce  and  t im e ,  i t  h a s  b e e n   ^
a l lo w e d  t o  c o n t in u e  f o r  over f i f t y  y e a r s ,  s a p p in g  t h e  n a t i o n s  
s t r e n g t h  amongst t h e  newborn and  d e p r iv in g  i t  o f  a  p o p u l a t i o n  
w hich would be u s e f u l  t o  i t  i n  f u t u r e  g e n e r a t i o n s .  I n  a l l  
b ra n c h e s  o f  m e d ic a l  and g e n e r a l  s c i e n c e  t h e r e  h av e  b e en  w onder 
- f u l  a c h ie v e m e n ts  d u r in g  t h e  l a s t  f i f t y  y e a r s  o r  so ;  b u t  when 
we come t o  r e a l i s e  t h a t  t h e  d e a t h - r a t e  amongst i n f a n t s  i s  
a lm o s t  s t a t i o n a r y ,  s u r e l y  t h e  h a r d e s t  h e a r t  m ust b e  to u c h e d .
I t  i s  d i f f i c u l t  t o  u n d e r s t a n d  how su c h  a  lam en t .a b le  s t a t e  o f  
a f f a i r s  h a s  been  a l lo w e d  t o  c o n t in u e ,  i n  t h e  f a c e  o f  b e n e f i c ­
e n t  e n a c tm e n ts  which have  v a s t l y  d im in is h e d  th e  a d u l t  r a t e  o f  
d e a t h .  Must t h e  n a t i o n ’s  newborn s t r e n g t h  c o n t in u e  t o  be  
sa p p ed  unch ecked?  T h e re  a r e  a  number o f t a b l e s  p u b l i s h e d  w h ich  
g i v e  i n t e r e s t i n g  p a r t i c u l a r s  i n  t h i s  d i r e c t i o n .  One o f  t h e  
b e s t  known o f  such  o f f i c i a l  t a b l u l a t i o n s  g i v e s  f i g u r e s  i n  
t h r e e  co lum n s, t h e  f i r s t  o f  t h e s e  b e in g  t h e  b i r t h - r a t e  p e r  
10 00 , t h e  decond  t h e  d e a t h - r a t e  p e r  1 0 0 0 , t h e  t h i r d  t h e  
i n f a n t i l e  m o r t a l i t y  p e r  10 0 0 . D uring  t h e  v a r i o u s  d e c e n n ia l  p e r ­
io d s  t h e  f i g u r e s  w ere  a r e  f o l lo w s :  1 8 5 1 - 6 0 , -  3 4 ,1 ,  2 2 .2 ,  &
154; 1 8 6 1 - 7 0 , -  3 5 ,2  , 2 2 .5 ,  & 1 54 ; 1 8 7 1 - # , -  3 5 .4 ,  2 1 .4 ,  &
149; 1 8 8 1 - 9 0 , -  3 2 .5 ,  1 9 .1 ,  & 1 4 2 ; 1 8 9 1 -1 9 0 0 ,-  2 9 .9 ,  1 8 .2 ,  &
154 ; 1 9 0 1 - 0 5 , -  2 8 .4 ,  1 6 . 0 ,  & 1 3 8 .  I t  i s  a  w e ll-kn ovm  f a c t
t h a t  t h e  b i r t h - r a t e  h a s  a l s o  b een  d e c r e a s i n g , -  t o  t h e  e x te n t  o
- f  f o u r  b i r t h s  l e s s  Amongst e v e r y  th o u s a n d  p e r s o n s , -  so  t h a t  
i t  i s  even  more u r g e n t  and  n e c e s s a r y  t n q t  we s h o u ld  en d ea v o u r  
t o  s a f e g u a r d  a n d , i f  p o s s i b l e ,  h e lp  i n f a n t s  th r o u g h  e a r l y  l i f e  
i n  o r d e r  t h a t  t h e y  may grow up h e a l t h y  a d u l t s  and  u s e f u l  
members o f  t h e  cAmnuliity. S t a t i s t i c i a n s  a r e  a l s o  w e l l  aw are 
t h a t  t h e  l a r g e s t  i n f a n t i l e  d e a t h - r a t e  o c c u r s  i n  t h e  f i r s t  
t h r e e  m onths o f  l i f e ;  and t h a t  many o f  t h e  s u r v i v i n g  c h i l d r e n  
who a r e  t i d e d  o v e r  t h i s  c r i t i c a l  p e r i o d  grow up w e a k ly ,  immat­
u r e  and p ro n e  to  d i s e a s e ,  and  t h e r e f o r e  s c a r c e l y  a b l e  t o  w i t h ­
s t a n d  t h e  t h e  m o r b i f i c  s to rm s  o f  t h e  f i r s t  y e a r  o f  t h e i r  
e x i s t e n c e . D u r in g  th e  re m a in in g  n in e  m onths o f  t h e  f i s t  y e a r
5
of* l i f e  i t  i s  p o s s i b l e  and  common to  t r a c e  num erous a f f e c t -
u te d  t o  g a s t r o i n t e s t i n a l  d i s o r d e r s ( s u c h  a s  d i a r r h o e a ) , d i s e a s e  
o f  t h e  r e s p i r a t o r y ;  sy s tem , a t r o p h y ,mal n u t r i t i o n ,  s c u rv y ,m arasm ­
u s ,  r i c k e t s  and  c o n v u ls io n s .  I f  th e  c h i l d  s h o u ld  s u r v i v e , i t  may 
be l e f t  weak and |>uny; and , th o u g h  i n  t h e  e a r l y  m onths o f  l i f e  
i t  iA n o t  p o s s i b l e  a lw ays t o  make an  a c c u r a t e  d i a g n o s i s ,  t h e  
i n i t i ^  i l l n e s s  i n  r e a l i t y  may have  b e e n  t h e  f o r e r u n n e r  o r  
th e  f i r s t  i n d e f i n i t e  symptoms o f  r i c k e t s ,  7/ h i c h , i f  n o t  t r e a t e d ,  
p r o g r e s s e s  and  s t i l l  f u r t h e r  weakens t h e  c o n s t i t u t i o n  o f  t h e  
c h i l d ,  d i s t o r t s  i t s  l im b s  and l e a v e s  i t  s a d l y  h a n d ic a p p e d  i n  
i t s  f u t u r e  s t r u g g l e  f o r  e x i s t e n c e .
Though r i c k e t s  i s  o f  g r e a t  dan g er  t o  t h e  i n f a n t  d u r in g  
th e  p e r i o d  j u s t  m e n t io n e d  and d u r in g  i t s  g row ing  d a y s ,  i n  
l a t e r  l i f e  i t  may l e a d  t o  e v i l  e f f e c t s ,  even  i f  t h e  a f f e c t i o n  
h as  a p p a r e n t l y  t a k e n  i t s  d e p a r t u r e  from  t h e  sy s tem ; i n  o t h e r  
w o rd s , th o u g h  a l l  t h e s e  c h i l d r e n  do no t d i e ,  many o f  them grow 
up t o  be  w e a k l in g s  and have  t h e i r  v i t a l i t y  e n d an g e re d  by t h e  
r e l i c s  o f  t h e i r  i n f a n t i l e  y e a r s .  I t  i s  l a t e r  on i n  l i f e  t h a t  
r i c k e t s ,  an ted-  t i n g  p e rh a p s  t o  t h e  tim e  o f  n u r s in g  o r  b i r t h ,  
^ S p e c i a l l y  makes i t s  p r e s e n c e  f e l t ,p a r t i c u i r l y  a s  r e g a r d s  p e r ­
manent s h o r t e n i n g  o f  th e  l im b s ,  w i th  d e fo rm i ty  o f  t h e  s k e l e t o n  
and d i s t o r s i o n  of* t h e  l i m b s , s o  t h a t  t h e  c h i l d  i s  d w a rfed  i n  
s t a t u r e  and  s t u n t e d  i n  i t s  g ro w th .  The p e m a n e n t  t e e t h  may 
s u f f e r  equa] .ly  w i t h  t h o s e  o f  t h e  f i r s t  d e n t i t i o n , l e a d i n g  t o  
e a r l y  d e c a y ,m a l f o r m a t io n  o f  th e  jaw s and  v a r i o u s  d i s o r d e r s  o f  
d ig e s t i o n .T h e  p r e s e n c e  o f  b o w le g s ,k n o c k -k n e e  and f l a t - f o o t  
may i n t e r f e r e  c o n s i d e r a b ly  w i th  lo c o m o t io n  and s e r i o u s l y  
h a n d ic a p  t h e  i n d i v i d u a l  i n  c o m p e t i t io n s  f o r  v a r i o u s  ap p o in tm en -  
tS jO r  p r e v e n t  him  o b t a i n i n g  employment i n  t h e  m i l l s  o r  f a c t o r ­
i e s  o f  h i s  to w n . Mot a  few o f  t h e s e  c h i l d r e n  make slow  m e n ta l  
p r o g r e s s  and  show s ig n s  o f  m e n ta l  e n fe e b le m e r t  , and  som etim es 
a r e  so  s t u p i d  t h a t  t h e y  a r e  u n a b le  t o  t a k e  f u l l  a d v a n ta g e  o f  
th e  e d u c a t i o n a l  f a c i l i t i e s  o f f e r e d  th em . So i t  comes t h a t  tlie 
p r e s e n c e  o f  r i c k e t s  s h o u ld  b e  w a tch e d  f o r  from  t h e  e a r l i e s t  
days o f  l i f e ,  and  a l l  p o s s i b l e  be  done t o  e r a d i c a t e  su c h  a  
d a n g ero u s  t a i n t  from t h e  a f f e c t e d  sy s te m .
But we m ust n o t  f o r g e t  t h a t  i t  i s  not o n ly  th e  c h i l d  whic 
- h  m ust be c o n s id e r e d  and w a tc h e d ,  b u t  a l s o  t h e  p r e g n a n t  woman, 
a s  sh e  a l s o  r e q u i r e s  c a r e f u l  s u p e r v i s i o n .  I n  h e r  c a se  t h e  
d a n g e rs  o f  c h i l d b e a r i n g  a r e  much i n c r e a s e d  by  r i c k e t s ,  w i t h  
c o l l a t e r a l  d a n g e rs  t o  h e r  u n b o rn  b a b e ;  even a f t e r  d e l i v e r y  i t  
i s  i n  t h e  n e x t  g e n e r a t i o n  p o s s i b l e  t o  d e t e c t  t h e  e v i l  i n f l u e n ­
ce  o f  t h e  m alad y  u n d e r  c o n s i d e r a t i o n .  Mumerous a u th o r s  have 
i n  t h e  p a s t  i n s i s t e d  t h a t  r a c k e t s  can  be t r a n s m i t t e d  from  p a r ­
e n t  t o  c h i l d ;  so  t h a t ,  ou t o f  r e s p e c t  f o r  t h e i r  a u t h o r i t a t i v e  
p o s i t i o n ,  i f  h e r e d i t a r y  o r  c o n s t i t u t i o n a l  t a i n t  be  s u s p e c t e d ,  
t h e  same s h o u ld  be e r a d i c a t e d  a6 t h e n  a s  d i s c o v e r e d .  Suhh a  
d i s e a s e  a s  t h i s , w i t h  so g r e a t  an i n f l u e n c e  f o r  e v i l  i n  c h i l d ­
hood and a d u l t  y e a r s , w i t h  su c h  i n s i d i o u s  and  d i v e r s e  symptoms, 
l e a v i n g  b e h in d  so s e r i o u s  a  te n d e n c y  t o  v a r i o u s  c a t a r r h s  and  
n e rv o u s  i n s t a b i l i t y ,  r e q u i r e s  t o  be  d e a l t  w i t h  a s  s p e e d i l y  
and e f f e c t i v e l y  a s  p o s s i b l e  w i th  a l l  t h e  means a v a i l a b l e ,  no 
p a i n s  b e in g  s p a r e d  to  employ any  remedy t h a t  may be e x p e c te d  
t o  v a n q u is h  o r  a l l a y  i t s  m a c h in a t io n s .  The magagement o f  t h e  
d i s e a s e  s h o u ld  commence w i th  t h e  p r e g n a n t  m o th e r ;  h e r  h e a l t h  
shouad be s u p e r v i s e d  d u r in g  t h e  c t i t i c a l  p e r i o d  o f  g e s t a t i o n ;  
she s h o u ld  be  e n co u rag e d  by  a l l  a v a i l a b l e  means t o  s u c k le  h e r  
own c h i l d ,  and be e d u c a te d  t o  u n d e r s t a n d  and a p p r e c i a t e  t h e  
m a n i f o ld  d a n g e rs  o f  a r t i f i c i a l  f e e d i n g .  F u r t h e r ,  t h e  h e a l t h  
o f  t h e  m o th e r  d u r in g  l a c t a t i o n  m ust be  a t t e n d e d  t o  w i t h  e v e ry  
c a r e ;  a n d ,  when n e c e s s a r y ,  f r e e  m ea ls  m ig h t be p r o v id e d  f o r  
women w i t h  s u c k l in g  i n f a n t s  on t h e  iPAuAsian l i n e s  now so w e l l  
known.The e n a c tm e n ts  goverAAgg t h e  a d m i n i s t r a t i o n  i n  f a c t o r -  
ie s î& o  sh o u ld  be so a r r a n g e d  a s  t o  p r o h i b i t  a  woman b e in g  
t h e r e  em ployed d u r in g  t h e  l a t e r  m onths o f  p re g n a n c y ;  and th e  
i n t e r v a l  a f t e r  d e l i v e r y  b e f o r e  r e t u r n  t  o work i s  a l lo w e d  s h o u l -  
d be i n c r e a s e d ,  i f  p o s s i b l e ,w i t h o u t  i n t e r f e r i n g  w i th  t h e  
f i n a n c e s  o f  th e  home. The e a r l y  n o t i f i c a t i o n  o f  b i r t h s  i s  ^
s u r e  t o  p ro v e  a  sa lu ta ry *  m easu re ,w hen  t h e  o b v io u s  o p p o r t u n i t i e s  
w hich  i t  a f f o r d s  a r e  f u l l y  t a k e n  a d v a n ta g e  o f .
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To v a r i o u s  p a r t s  o f  th e  w o r ld  e x p e d i t i o n s  of s c i e n t i f i c  
e n t h u s i a s t s  have  h e en  den t  out i n  o r d e r  to  stamp ou t o r  
a l l e v i a t e  t h e  r a v a g e s  o f  t r o p i c a l  d i s e a s e s .  They have  done 
i n c a l c u l a b l e  good , w ork ing  on th e  l i n e s  o f  h o u s e - to - h o u s e  
i n s p e c t io n ,  t h e  f i n i n g  up o f  d a n 'p -c o n ta in in g  p i t s ,  t h e  d r a i n -  
in in g  o r  p a r a f f i n i n g  o f  p o o l s ,  and so f o r t h  a s  d e s c r i b e d  i n  
works on t r p p i c a l  h y g ie n e  and m e d ic in e ;  and i n  such  w ays, and 
by v ig o r o u s  s a n i t a t i o n  and a d m i n i s t r a t i o n ,  f r i g h t f u l  a f f e c t i o n .  
fS have b e e n  ch ec k ed  i n  enormous a r e a s  w here  b e f o r e  t h e y  w ere 
so p r e v a l e n t  and d e a t h - d e a l i n g .  But i t  i s  n o t  p o s s i b l e  f o r  
us to  a t t a c k  su c h  a  w id e s p re a d  m alady a s  r i c k e t s  i n  t h i s  way. 
But i t  can  b e  i m i t a t e d  somewhat .P a i n s t a k i n g  a s s o c i a t i o n s  o f  
w o rk e r s , s a n i t a r y  i n s p e c t o r s , l a d y  v i s i t o r s  and  m e d ic a l  men may 
keep i n  t o u c h  w èfeiila rly  w i th  t h e  m o th e rs  an d , i f  p o s s i b l e ,  
s u p e rv i s e  t h e  i n f a n t s  from t h e  day o f  b i r t h  b e f o r e  ig n o r a n c e  
and e v i l  i n f l u e n c e s  have done i r r e p a r a b l e  i n j u r y  t o  th e  
young members o f  t h e  community c o n c e r n e d . l t  w i l l  be n e c e s s a r y  
to  i n s i s t  upon  t h e  im p o rtan c e  o f  f r e s h  a i r  and  s u n l i g h t ; a n d  
th e  m o th e rs  m ust be  e d u c a te d (b y  v e r b r a l  a d v ic e  o r  l e a f l e t s ) a s  
to  t h e  u r g e n t  n e c e s s i t y  o f  f e e d in g  t h e i r  i n f a n t s  a t  th e  
b r e a s t  -  t h e  n a t u r a l  so u rc e  o f  e a r l y  d i e t e t i c  g o o d . I n  t h e  
absence  o f  K iedical s a n c t i o n ,  t h e  r e a r i n g  o f  a  c h i l d  on f a r i n ­
aceous fo o d  f o r  t h e  f i r s t  few m onths o f  l i f e  s h o u ld  be r e n d e r ­
ed an o f f e n c e  a t  la w .D u r in g  i t s  e a r l y  e x i s t e n c e  t h e  i n f a n t  s h ­
ou ld  be w e ig hed  and  i n s p e c t e d  a r  r e g u l a r  i n t e r v a l s ,  and th e  
m o thers  s h o u ld  be  en co u rag e d , i n  e v e ry  p o s s i b l e  w a y , to  i n t e r e s t  
th e m se lv e s  i n  t h e  f u t u r e  w e l f a r e  o f  t h e i r  c h i l d r e n .B u t  i f  
a r t i f i c i a l  f e e d in g  becomes a b s o l u t e l y  n e c e s s a r y , t h e  m o th e r  
sho u ld  be  t r a i n e d  i n  t h e  s i m p le t  m ethods o f  u s i n g  cow’ s  m ilk  
w i th  o r d i n a r y  d i l u e n t s , a s  w e l l  a s  i n  t h e  d e t a i l s  e s s e n t i a l  t o  
th e  c o n ta m in â t  io n  o f  t h e  m ilk  o r  i t s  co n t  a i  n e r  s  ; w i t  h ou t d i f f ­
i c u l t y  o r  e x t r a  ex pense  t h e y  sh o u ld  be a b le  to  o b t a i n  s u p p l i e s  
o f  c le a n  m ilk  from Alieh d a i r i e s  a s  a r e  beyond  s u s p i c i o n  i n  t h e  
d i e t e t i c  s e n s e .  I n  s h o r t ,  o n ly  by  w id e s p re a d  o r g a n i s a t i o n  s h a l l  
we be a b l e  t o  t o  check  t h e  r a v a g e s  o f  r i c k e t s  amongst i n f a n t s  
and h e lp  t o  r e a r  a  t r u l y  im p e r ia l  r a c e .  In d e e d ,  r i c k e t s  
m ight even  became a  r a r e  d i s e a s e  i f  su c h  means w ere  g e n e r a l l y  
a d o p ted  and  p r a c t i s e d .
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The n o m e n c la tu re  o f  r i c k e t s  i s  somewhat e x t e n s i v e .
D u p l i c a t i ?  " C h a s t r e ?  "Mourure des  J o i n t u r e s ?  D o p p e l te  G le id e r ?  
and " B n g l is c h e  K ra r ik h e i t?  E ty m o lo g is t s  t e l l  u s  t h a t  t h e  name 
" r i c k e t s "  i s  d e r i v e d  from o r  i s  an E n g l i s h  m o d i f i c a t i o n  o f  t h e  
o ld  Moman word " r i q u e t s ?  m eaning one w i th  a  hump on h i s  h a c k .  
Som e,however, would t r a c e  i t s  o r i g i n a t i o n  s t i l l  f a r t h e r  hack  
in to  a n t i q u i t y  and s e e  i n  i t  a  d e r i v a t i o n  from  t h e  o ld  te r m  
"w rickhan"  o r  "w r ik k e n " ,m eaning t o  t w i s t  o r  w r e s t .  Be t h a t  as 
i t  may, t h e r e  can he  no doubt t h a t  r i c k e t s  was known i n  G re a t  
B r i t a i n  many h e n t u r i e s  a g o .  In d e e d ,  so w e l l  w ere  t h e  g e n e r a l  
p u b l i c  a c q u a in t e d  w i th  t h e  p e c u l i a r  d e f o r m i t i e s  p ro d u c e d  by  t h  
- e  a f f e c t i o n  t h a t  t h e  te rm  " r i c k e t y "  soon  came i n t o  gen era l,  
vogue and  w as, and s t i l l  i s , u s e d  when r e f e r r i n g  t o  d e f e c t i v e  
a r t i c l e s  o f  f u r n i t u r e  and so f o r t h ,  f o r  exam ple , r i c k e t y  t a b l e s
and c h a i r s .  G l i s s o n , -  w ho ,as  we s h a l l  p r e s e n t l y s e e , f i r s t  o b s e r ­
ved t h e  m alad y  i n  t h e  m id d le  o f  th e  s e v e n te e n th  c e n t u r y , -
p le a d e d  t h a t  t h e  name sh o u ld  be  changed  t o  " r h a c h i t i s " -  p a r t l y
no doubt from  i t s  re se m b la n c e  i n  sound  t o  r i c k e t s , a n d  p a r t l y  
i n  v iew  o f  t h e  e x i s t e n c e  o f  a  Greek word " r a c h i s " ,  w hich  means 
th e  S p in e ,  w h ich  p a r t  o f  t h e  body , i n  h i s  e x p e r i e n c e ,  was 
e s p e c i a l l y  a f f e c t e d  by r i c k e t s .  The a i lm e n t  was s a i d  t o  h av e  
been  unknown on t h e  c o n t in e n t  b e f o r e  t h e  p u b l i c a t i o n  o f  h i s  
o b s e r v a t i o n s ;  b u t  i t  soon  c r e p t  i n t o  p ro m in en ce  t h e r e  u n d e r  
such synonynris a s  "morbus a n g l i c u s " ,  "m a lad ie  a n g l a i s e "  and  
" e n g l i s c h e  k r a n k h e i t  each o f  t h e s e  d e s i g n a t io n s  b e in g  u s e d  
to  i n d i c a t e  th e  su p p o sed  t e r r i t o i a l  o r i g i n a t i o n .  The common 
e x p r e s s io n  i n  Germany i s  " d o p p e l te  g l e i d e r " , o r  d o u b l e - j o i n t e d ;  
i t  was a l s o  t h e r e  c a l l e d  " a r t i c u l i  d u p l i a a t i " , w i t h  a  v iew  t o  
t h e  i n d i c a t i o n  o f  t h e  s w e l l in g s  a t  t h e  ends o f  t h e  l o n g  b on es  
which a r e  so  c o n sp ic u o u s  i n  t h e  c o u rs e  o f  t h e  d i s e a s e  and  
g iv e  t h e  d o u b l e - j o i n t e d  a p p ea ra n c e  j u s t  r e f e r r e d  t o .T h e  v e r n a c ­
u l a r  te rm  i n  F ra n c e  i s  " c h a s t r e " , -  a  d e r i v a t i v e  o f  " o a s t r u m " , -  
s u g g e s te d  by  t h e  d e p r i v a t i o n  o f  l i b e r t y  c a u se d  by t h e  d i s e a s e ;  
i t  means a  p r i s o n  and  i s  in te n d e d  to  convey t h e  im p r e s s io n  o f  
a  p e r s o n  b e in g  im p r iso n e d  i n  a  m o r b i f i c  d w e l l in g  u n d e r  c o n d i t ­
io n s  o f  l i b e r t y  d e p r i v a t i o n  and  movement r e s t r i c t i o n . I n  t h e  
same c o u n t r y  i t  i s  a l s o  r e f e r r e d  t o  as "n o u u res  des j o i n t u r e ^  
which i s  a  synonym b a s e d  upon t h e  s i m i l a r i t y  o f  t h e  e n la rg em en ­
t s  o f  t h e  e p ip h y s e s  t o  t h e  s w e l l in g s  o r  k n o t s  som etim es se e n  
i n  t h e  b r a n c h e s  o r  t r u n k s  o f  t r e e s  when th e  c i r c u l a t i o n  o f  t h e  
sap i s  i n t e r f e r e d  w i t h , a s  w e l l  a s  t h e  i d e a  t h a t  t h e  j o i n t s , o r  
t h e  l im b s  a  l i t t l e  a h o v e ,a p p e a r  as i f  t h e y  had  b e e n  btound r o u ­
nd w i t h  a  s t r i n g ? 4 o u e s "  m eaning bound u p .  I  h av e  come a c r o s s  
th e  te r m  " s c r o f u l a  r a c h i t i s "  i n  my p e r u s a l  o f  t h e  o l d e r  w orks ;  
i t  w ould  seem t o  i n d i c a t e  t h a t  r i c k e t s  i s  a  v a r i e t y  o f  s c r o f ­
u l a ,  w h ich  t h e o r y  had  n o t  a  few a d v o c a te s  i n  e a r l i e r  t i m e s .
Some o f  t h e  o l d e r  a u th o r s  c a l l  i t  " o s t e o m a la c ia "and t e l l  u s  
t h a t  r a c h i t i s  and t h a t  a f f e c t i o n  c o n s t i t u t e  one and  t h e  same 
anomaly o f  t h e  o s s e o u s  s y s te m ,m o d i f ie d ,  i t  may b e ,  by t h e  age 
o f  t h e  p a t i e n t s ; a l s o  t h a t  r a c h i t i s  i s  t h e  o s t e o m a la c ia  6 f  IhA - 
a n cy . T h e re  i s  a  good d e a l  o f  i n t e r e s t i n g  l i t e r a t u r e  b e a r i n g  
on t h i s  13o i n t ,  w hich  i t  i s  f o r e i g n  t o  my pw rpose  t o  r e v ie w ;  
s u f f i c i e n t  t o  n o t e  t h a t ,  w h a te v e r  may be th e  d e r i v a t i o n  o f  
now g e n e r a l l y  a c c e p te d  desigBAftdnn o f  t h e  te rm  r i c k e t s ,  i t  i s  
a s  good a s  any  o t h e r  form  o r d i n a r y  u s e  and  h a s  t h e  t r i p l e  
recom m endations o f  p r o n o u n o e a b i l i t y ,  d i s t i n c t i v e n e s s  and 
s i m p l i c i t y .
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A d i s e a s e  l ^ e  r i c k e t s ,  o f  su c h  p r o t e a n  c h a r a c t e r  
and v a r i e d  m a n i f e s t â t  i o n s , i s  somewhat d i f f i c u l t  t o  d e f i n e  i n  
a few w o rd s .  I t  i s  e s s e n t i a l l y  a  c h ro n ic  n a t i f t l i o n a l  d i s o r d e r  
o c c u r r in g  d u r in g  in f a n c y  o r  e a r l y  l i f e  ( s i x  m onths t o  two 
y e a r s ,  u s u a l l y ) ,  o f  i n s i d i o u s  o n s e t ,  s low  i n  d ev e lo p m en t ,  
t a r d y  r e c o v e r y ,  hu t m arked a m e n a b i l i t y  t o  a p p r o p r i a t e  t r e a t ­
m ent, w i th  e a r l y  syirptoms o f  i n d e f i n i t e  c h a r a c t e r , a t t a c k  in g  
p r i n c i p a l l y  t h e  n e rv o u s  sy s tem  and t h e  v a r i o u s  s y s te m ic  o rg a n s  
con ce rned  i n  t h e  p r o c e s s e s  o f  d i g e s t i o n s  and a s s i m i l a t i o n  o f  
food -  i t s  f i n a l  and  m ost d e f i n i t e  s i g n s  b e in g  fo u n d  i n  t h e  
osseous p a r t s ,  w here i t  i s  r e a d i l y  d e t e c t e d  owing t o  t h e  b en ­
ding and d e f o r m i t i e s  o f  t h e  a f f e c t e d  b o n e s .  The m alady i s  one 
t h a t  g i v e s  r i s e  t o  a  p e c u l i a r  r e t a r d a t i o n  o f  developm ent t o  
th e  e x t  ne o f  l a t e  d e n t i t i o n ,  i n a b i l i t y  t o  w alk  a t  t h e  o r th o d o x  
tim e  and s lo w n e ss  i n  l e a r n i n g  t o  c o n v e rs e  -  such  s i g n s  o f  d e f ­
e c t iv e  deve lopm en t p e rh a p s  c o n t in u in g  a f t e r  t h e  p e r i o d  o f  i n f a ­
ncy and d raw ing  a t t e n t i o n  t o  t h e  p r e s e n c e  o f  t h e  d i s e a s e .
I t  i s  h i g h l y  d e s i r a b l e  t h a t  t h e  e lem en t  o f  m a l n u t r i t i o n  
be i n c lu d e d  c o n s p ic u o u s ly  i n  any d e f i n i t i o n  o f  t h i s  m a la d y ,a n d  
t h a t  i t  s h o u ld  no t be d o g m a t ic a l ly  a s s i g n e d  t o  t h e  d i s e a s e s  
o f  th e  s k e l a t a l  sy s te m  l e s t  t h e  r e a l  n a t u r e  o f  t h e  a f f e c t i o n  
be l o s t  s i g h t  o f .  The d i s t o r t i o n  o f  t h e  bon es  o f  th e  c ran iu m  
and l im b s , t h o u g h  o f t e n  th e  m ost c o n sp ic u o u s  f e a t u r e s  o f  th e  
a i l m e n t , a r e  o n ly  p a r t  o f  t h e  r e a l  c l i n i c a l  p i c t u r e ;  an d ,i in  
o rd e r  t o  b e  a b l e  t o  t r e a t  r i c k e t s  on i n t e i i i g a a  t  l i n e s  and  a t  
th e  e a r l i e s t  p o s s i b l e  d a t e ,  t h e  o t h e r  s i g n s  o f  d e p ra v e d  n u t r ­
i t i o n , -  su c h  a s  sw e a t in g  o f  t h e  h e a d ,  f e s t l e s s n e s s ,  d e la y e d  
d e n t i t i o n  and  t h e  v a r i o u s  d i g e s t i v e  and  n e rv o u s  d i s t u r b a n c e s , -  
sh o u ld  b e  b o rn e  i n  m ind i n  o r d e r  t h a t  t h e  c h i l d  may be  p r o p e r l y  
o v e rh a u le d  and no t im e  b e  l o s t  i n  t h e  c o r r e c t i o n  o f  t h e  d e f e c t s  
in  i t s  d i e t  o r  h y g ie n i c  c i r c u m s ta n c e s .  I t  i s  a l s o  o f  p r im e  
im p o r tan c e  t h a t  r i c k e t s ,  i n  t h e  s e n se  o f  a  bone a f f e c t i o n ,  be 
r e c o g n i s e d  a s  n o t  o f  sudden  o r i g i n a t i o n ;  f o r , p r o o r  t o  t h e  
developm ent o f  t h e  o sseo u s  a n o m a l i e s , t h e r e  i s  a  p e r i o d  o f  
in v a s io n  m arked  by  such  g a s t r o i n t e s t i n a l  t r o u b l e s  a s  d i a r r h o e a ,  
n ig h t - s w e a t s ,w e a k n e s s  and a  g r e a t e r  o r  l e s s  e l e v a t i o n  o f  t h e  
body h e a t  .The d i g e s t i v e  d i s o r d e r s  t a k e  t h e  form o f  f r e q u e n t  
v o m it in g ,  d i a r r h o e a  a l t e r n a t i n g  w i th  c o n s t i p â t  i o n ,  w i t h  e v a c u a t ­
io n s  o f  an  a c i d  r e a c t i o n  and  a d m ix tu re  w i t h  fo o d  p a r t i c l e s  
which hav e  f a i l e d  t o  be  f u l l y  d i g e s t e d  i n  t h e  s tom ach  o r  
u p p e r  d i g e s t i v e  p a r t s . T h e  sw ea t i s  a l s o  o f  a c i d  r e a c t i o n , w i t h  
a  m arked p r o f u s l t y  on t h e  b e l l y  and s k i n  o f  t h e  h e a d :s o  t h a t  
d u r in g  t h e  h o u r#  # f  # le e p  t h e  c h i l d ’ s  h e a d  i s  so a k e d  w i t h  
l i q u i d  and  t h e  f t l l e w  i s  made wet .The f i r s t  o d se o u s  anom aly  t o  
make i t s  ap p ea r#»# #  i s  a  d e fo rm i ty  a t  t h e  w r i s t  o r  a n k le ,  
f o l lo w in g  # i i o h  t h e  c o n d y le s  o f  t h e  fem ora  a r e  a t t a c k e d  .The 
a n t e r i o r  ends o f  t h e  r i b s  a l s o  u n dergo  e n la rg e m e n t  .Som etim es 
th e  a f f e c t i o n  i s  r e s t  r i c t e d  t o  t h e s e  e p ip h y s e a l  e n la r g e m e n ts ;  
bu t  i n  o t h e r  i n s t a n c e s  t h e  s h a f t s  o f  t h e  b o nes  a r e  b e n t  i n  by 
th e  p u l l  o f  t h e  m u sc le s  o r  by t h e  w e ig h t  o f  th e  body o r  t h e  
p r e s s u r e  o f  t h e  a i r . I n  t h e  l a t e r  s t a g e s  o f  t h e  m alady  d e fo rm ity  
i s  som etim es c a u se d  by l o n g i t u d i n a l  g ro w th  o f  t h e  b o n es  c o n se q ­
u e n t  upon  e b u r n a t io n  o f  th e  e p ip h y s e s  .When t h e  d i s e a s e  a t t a c k s  
t h e  s p i n e  and  c h e s t  w a l l  g r e a t  d e fo r m i ty  o f  t h e  t r u n k  r e s u l t s  
from t h e  a n t e r o - p o s t e r i o r  and l a t e r a l  c u r tp a tu re  o f  t h e  s p i n a l  
c o lu m n ,a c c o n ^ a n ie d  by  f l a t t e n i n g  o f  t h e  t h o r a x  and l a t e r a l  
d e v i a t i o n  o f  t h e  r i b s  .The p e l v i s  a l s o  becomes defo rm ed  and t h e  
c ran ium  shows f l a t t e n i n g  o f  t h e  o c c i p u t , t o g e t h e r  w i t h  p ro m in ­
ence o f  t h e  f r o n t a l  r e g io n s  and  i n c r e a s e  o f  t h e  b i p a r i e t a l  
d i a m e t e r ,g i v i n g  a  p e c u l i a r  s q u a r e  and b o x - l i k e  a p p e a ra n c e  t o  
t h e  e n t i r e  h e a d .T h e  a n g le s  o f  t h e  jaw  som etim es e x h i b i t  e x c e s ­
s i v e  s q u a r e n e s s  and p ro m in e n ce  a n d , consew quent upon  t h e  y i e l d ­
in g  o f  t h e  s o f t e n e d  bones d u r in g  t h e  n u r s l i n g ’ s  s u c k l i n g , t h e r e  
may be  a  g r e a t  v a u l t i n g  o f  t h e  r o o f  o f  t h e  m outh  w i th  p r o t u s -  
io n  o f  t h e  na rrow ed  j a w s .  I n  a  c o n s i d e r a b l e  p r o p o r t i o n  o f  
r i c k e t y  c a s e s  t h e  a f f e c t i o n  i s  m ost e v id e n t  i n  t h e  £ # g # .  The 
a l t e r a t i o n  i n  t h e  c o n to u r  o f  th e  bones  i s  more common i n  t h e  
a n k le s  and  l e g s  t h a n  t h e  t h i g h s  and i n  t h e  lo w e r  p o r t i o n  o f  
t h e  body more t h a n  t h e  u p p e r ,w h i l e  t h e  d i s t a l  p o r t i o n s  o f  th e  
e x t r e m i t i e s  s u f f e r  i n  p r e f e r e n c e  t o  t h e  u p p e r  p o r t i o n  
o f  th e  t r u n k  and s k u l l .  Such c o n d i t i o n s ,ho w ever, do n o t  a lw ay s 
o b t a i n , a s  we som etim es e n c o u n te r  c u r v a t u r e  o f  t h e  s p i n a l
column and  d e f o r m i ty  o f  t h e  t h o r a x  w i th o u t  a n y th in g  b e in g  
azniss w i t h  t h e  lo w e r  e x t r e m i t i e s  and p e l v i c  g i r d l e .  R a c h i t i c  
a f f e c t i o n s  o f  t h e  c ran ium  a re  due t o  d e la y e d  c l o s u r e  o f  t h e  
f o n t a n e l l e s  w h i c h , i n s t e a d  o f  f i l l i n g  up a t  t h e  end  o f  t h e  
second y e a r  o f  th e  c h i l d ’ s e x is te n c e ,s o m e t im e s  rem a in  p a t e n t  
up t o  t h e  t h i r d  o r  f o u r t h  y e a r ,T h e  co n seq u en ce  o f  t h i s  d e la y e d  
f o n t a j i e l l e  c l o s u r e  i s  t h a t  t h e  b r a i n  g oes  on d e v e lo p in g  and 
d i l a t e s  t h e  s k u l l  u n t i l  i t s  m easurem ents  a r e  o u t  o f  a l l  p ro p o ­
r t i o n  tD t h e  s i z e  o f  t h e  f a c e .T h e  c a s u a l  o b s e r v e r  som etim es 
n o te s  a  c e r t a i n  amount o f  re se m b la n c e  be tw een  t h e  o u t l i n e  o f  
the  r a c h i t i c  s k u l l  and t h a t  o f  t h e  h y d r o c e p h a l i c  h e a d ;b u t  
inquiry ; shows t h a t  t h e  i n t e l l e c t u a l  c o n d i t i o n s  a r e  v a s t l y  d i f ­
f e r e n t ,  The b r a i n  o f  t h e  h y d r o c e p h a l ic  s u b j e c t  i s  i m p e r f e c t l y  
dev e lo p ed  and i s  b u r i e d  i n  a  d r o p s i c a l  e f f u s io n ,w h ic h  o b s c u r e s  
th e  i n t e l l i g e n c e  o f  t h e  p a t i e n t .  On t h e  o t h e r  h a n d , th e  b r à t n  
in  r i c k e t s  u n d e rg o e s  no such  c o m p re ss io n a l  i n t e r f e r e n c e , i s  
a t  l i b e r t y  t o  d e v e lo p  and p o s s e s s  unim peded and  p e rh a p s  rem ark ­
a b ly  a c u t e  c e r e b r a t i o n .T h e  i n t e l l e c t u a l  a c t i v i t y  and m e n ta l  
sh a rp n e s s  o f  t h e  r a c h i t i c  i n d i v i d u a l , -  even t h e  h o r r i b l y  
d e fo rm e d ,-  i s  n o t  i n f r e q u e n t l y  rem ark ab le  and h a s  lo n g  b e e n  
re c o g n is e d  a s  s u c h .  In d e e d ,  from  th e  c l a s s  o f  humpback d w a rfs  
the c o u r t  j e s t e r s  o f  o ld  w ere  r e c r u i t e d  .The r a c h i t i c  a l t e r a t ­
io n s  i n  th e  jaw s  a r e  a p t  t o  have  a  p e c u l i a r  e f f e c t  upon  t h e  
c h i l d ’s t e e t h i n g , g r e a t  d e la y  i n  t h e  c u t t i n g  o f  th e  te m p o ra ry  
t e e t h  b e in g  one o f  t h e  e a r l y  im p o r ta n t  s i g n s  o f  t h e  m a iao y .
The n a r ro w in g  o f  t h e  jaw s som etim es l e a d s  t o  t l ie  t e e t h  b e in g  
crowded ou t o f  p l a c e : s o  t h a t  g r e a t  i r r e g u l a r i t y  i n  t h i s  p o s i t ­
io n  and o r d e r  o f  a p p e a ra n c e  may be o b s e rv e d .  The form  o f  t h e  
t e e t h  a l s o  may be a l t e r e d : s c  t h a t  th e y  a p p e a r  t o  be to o  l a r g e  
and r o u g h ly  fo rm e d ,a s  w e l l  a s  ahanged  i n  a  v a r i e t y  o f  w ays.T he  
d e fo rm ity  o f  t h e  t h o r a x  i s  one o f  t h e  c l a s s i c a l  s i g n s  o f  t h e  
w e l l - e s t a b l i s h e d  d i s e a s e  .The normal a n t e r o - p o s t e r i o r  and l a t e r ­
a l  c u rv e s  o f  t h e  s p i n a l  column a r e  som etim es g r e a t l y  e x a g g e r ­
a te d  and t h e  d o r s a l  l a t e r a l  c u r v a t u r e  h a s  i t s  c o n v e x i ty  a lw ays  
d i r e c t e d  to w a rd s  t h e  r i g h t  s i d e  o f  t h e  body .A co m p en sa to ry  
cu rve  i n  t h e  o p p o s i t e  d i r e c t i o n  makes i t s  a p p e a ra n c e  i n  t h e  
lum bar p a r t  o f  t h e  s p i n e  .The v e r t e b r a l  coluirin i s  a l s o  t w i s t e d  
upon i t s e l f : s o  t h a t  %he r i b s  p r o j e c t  c o n s p ic u o u s ly  upon t h e  
s id e  o f  t h e  l a t e r a l  c o n v e x i ty  o f  t h e  s p i n e ,w h i l e  t h e r e  i s  a  
c o r r e s p o n d in g  d e p r e s s io n  o f  th e  r i b s  upon  t h e  o p p o s i t e  s i d e  
o f  t h e  b ody ,T he  p o s t e r i o r  l i n e  o f  i n c u r v a t i o n  o f  t h e  p r o j e c t ­
in g  r i b s  fo rm s t h e  p rom in ence  o f  t h e  humpback p e r s o n ,a n d  a  
c o r r e s p o n d in g  p r o j e c t i o n  o f  t h e  c o s ta l ,  c a r t i l a g e s  and  a n g u l a r ­
l y  c u rv e d  r i b s  e x i s t s  i n  from  upon t h e  A p p o s i te  f l a t t e n e d  s i d e  
o f  t h e  c h e s t  .At t h e  p o i n t  o f  j u n c t i o n  b e tw ee n  t h e  c o s t a l  c a r t i ­
l a g e s  and  t h e  a n t e r i o r  e x t r e m i t i e s  o f  t h e  r i b s  an  o s s i f i e d  
p r o tu b e r a n c e  can  be  f e l t  b e n e a th  t h e  s k i n  upon  e a c h  r i b , d i s t ­
i n c t l y  m ark in g  t h e  l i n e  o f  m orb id  p r o l i f e r a t i o n  and  o s s i f i c a t ­
io n  i n  t h e  s t e r n o - c o s t a l  e p ip h y s e s  .The s te rn u m  i t s e l f  i s  o f t e n  
p u sh ed  fo rw a rd  and  r e n d e r e d  p ro m in e n t  i n  a  way t h a t  g i v e s  t o  
th e  l a t e r a l l y ;  o t u ^ d s s e d  t h o r a x  a  rem o te  re sem b lan c e  t o  t h e  
p e c t o r a l  c o n fo rm a t io n  o f  a  b i r d :h e n c e  t h e  te rm  " p i g e o n - b r e a s t  " 
t h a t  i s  o f t e n  employed i n  d e s i g n a t i o n  o f  t h i s  p e c u l i a r  o s s e o u s  
e h t a g s t lo n .T h e  lo w e r  p o r t i o n  o f  t h e  c h e s t  w a l l  i s  o f t e n  v e r y  
much i n v e r t e d  i n  con seq u en ce  o f  t h e  c o m p re s s io n  o f  t h e  I h t e r a l  
w a l l s ’ c o n p r e s s io n  by  t h e  w e ig h t  o f  t h e  a tm o s p h e r e ;w h i le  t h e  
abdom inal o r g a n s ,p r e s s  in g  upw ards and o u tw a r d s , expand  t h e  low ­
e r  r i b s , w h i c h  r e s t  upon  t h e  d iap h rag m .B aseo u s  d i s t e n s i o n  o f  
t h e  s tom ach  and  i n t e s t i n e s , a n d  downward d is p la c e m e n t  o f  t h e  
l i v e r  from  t h e  r a c h i t i c  d e f o r m i ty ,  g iv e  r i s e  t o  e x c e s s i v e  
e n la rg em en t o f  t h e  b e l l y  i n  n o t  a  few i n s t a n c e s  o f  t h e  d i s e a s e .  
P e l v i c  a n o m a lie s  a r e  a l s o  t h e  outcome o f  abnorm al p r e s s u r e  
e f f e c t s . T h e  l a t e r a l  w a l l s  o f  t h e  p e l v i s  a r e  som etim es p r e s s e d  
i n w a r d s ,c a u s in g  a n t e r i o r  p r o j e c t i o n  o f  t h e  p u b ic  sy D p h y se s ;b u t  
i n  t h o s e  c a s e s  i n  w hich  t h e r e  a r e  l a t e r a l  c u r v a t u r e  o f  t h e  
S p in a l  column and u n e q u a l  d i s t r i b u t i o n  o f  t h e  w e igh t  o f  t n e  
body upon  t h e  s i d e s  o f  t h e  p e l v i c  b o n e s ,  i t  a w a l l s  a r e  f l a t t ­
ened  upon  t h e  same s i d e  w i th  th e  d e v i a t i o n  o f  t h e  lu m b a r  s p i n e ,  
w h i le  a  c o r r e s p o n d in g  p r o j e c t i o n  o f  t h e  b o n es  a t e  t h e  i n f e r i o r  
s t r a i t  e x i s t s  upon  t h e  o p p o s i t e  s i d e .  The d e f o r m i ty  o f  t h e  
c h e s t  i n t e r f e r e s  w i th  t h e  f u n c t i o n s  o f  t h e  f iu n g s ,w h ic h  a r e  
u s u a l l y  o f  i r r e g u l a r  s i z e  and o f  s t u n t e d  g ro w th .  I t  s w ie t im e s  
happ en s  t h a t  t h e  h e a r t  i s  d i s p l a c e d  upw ards o r  t o  t h e  r i g h t  
s id e ;a n d ,o w in g  to  t h e  f a c t  t h a t  i t  i s  f o r c i b l y  crowded a g a i n s t
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th e  f r o n t  w a l l  o f  t l ie  c h e s t , i t s  p u l s a t i o n s  a r e  u n u s u a l l y  c o n sp ­
icuous -  t h e  d i f f i c u l t y  a t t e n d i n g  i t s  movements som etim es 
cau s in g  a c t u a l  h y p e r t r o p h y  o f  i t s  m u s c u la r  t i s s u e . S u c h  r a c h i t ­
ic  p a t i e n t s  may co m pla in  o f  emphysema, and d i s e a s e  o f  t h e  r e s p ­
i r a t o r y  o rg an #  i s  p a r t i c u l a r l y  s e r i o u s  b e c a u se  o f  th e  d i f f i c u l ­
t i e s  t h a t  a t t e n d  t h e  movements o f  t h e  lu n g s  and t h e  a c c o m p l i -  
shment o f  t h e  pulmonary; c i r c u l a t i o n  o f  b lo o d  s t r e a m .  Such p e r ­
sons veri? o f t e n  e x h i b i t  t h e  symptoms o f  spasm odic  c r o u p , l a r y ­
ngismus s t r i d u l u s , spasm o f  t h e  g l o t t i s  and s e v e r e  fo rm s o f  
p e r t u s s i s  -  t h e s e  a f f e c t i o n s  b e in g  due t o  t h e  s p e c i a l  t e n d e n c y  
to  spasTTiodic c o n t r a c t i o n  o f  t h e  la r jo n g e a l  m u s c le s .  I n  t h e  c a s e  
o f  f e m a l e s , p e l v i c  d e f o r m i t i e s  a r e  e s p e c i a l l y  d a n g e r o u s , f o r  t h e  
same may c a u se  t h e  p e r s o n ’ s d e a th  a t  t h e  t im e  o f  b e in g  b ro u g h t  
t o  bed  w i t h  c h i l d :  s h o r t  o f  t h i s , u n u s u a l  d i f f i c u l t y  i n  p a r t u r ­
i t i o n  i s  v e r y  o f t e n  e n c o u n te re d ,T h e  r a c h i t i c  i n d i v i d u a l  h a s  a  
has a  c lum sy  a,nd l a b o r i o u s  g a i t  when t h e r e  i s  d e f o r m i ty  o f  t h e  
lo n g  b on es  ,g iv in r^  r i s e  t o  such  a f f e c t i o n s  a s  k n o c k -k n e e ,  bowl eg 
and c l u b - f o o t  . I t  som etim es happens t h a t  t h e  bones  a r e  so  f r a g ­
i l e  t h a t  t h e y  r e a d i l y  f r a c t u r e  ; t h e  bones  may f a i l  t o  u n i t e  and  
so c o n s t i t u t e  s p e c i a l  c o m p l i c a t i o n s .R i c k e t s  does n o t  even  s p a r e  
th e  u n b o rn  c h i l d  a lw a y s , th o u g h  i t  i s  e x c e p t i o n a l  t o  f i n d  d e f o r ­
m i t i e s  o f  i t s  l o n g  b o n e s , m u l t i p l e f r a c t u r e s , e n l a r g e m e n t s  o f  t h e  
f o n t a n e l l e s  and  o t h e r  changes  w h ich  c h a r a c t e r i s e  t h e  s o - c a l l e d  
i n f w r t i t e r i n e  form s o f  r i c k e t s . l t  i s  a l s o  p o s s i b l e  t h a t  i n  c e r t ­
a in  i n s t a n c e s  t h e  c h i l d r e n  o f  b a d ly  n o u r i s h e d  and weakened 
m o th e rs  may show a t  b i r t h  t h e  syrrptoms o f  c o n g e n i t a l  r i c k e t s ,  
which p o s s i b i l i t y  sh o u ld  be remembered d u r in g  t h e  p e r i o d  o f  
p re g n a n c y .  I t  i s  a ls o  p o s s i b l e  t h a t  t h e  commencement o f  t h e  
m alady may be d e la y e d  u n t i l  t h e  l a t e r  p e r i o d  o f  t h e  l i f e  o f  
th e  c h i l d , r i c k e t s  b e in g  th e n  o b se rv e d  a s  a  s e q u e l  o f  p e rh a p s  
one o f  t h e  e x a n th e m a ta  -  m e a s le s  f o r  exam ple .T he  l a t e r l k  c u rv ­
a t u r e  o f  t h e  s p in e ,w h ic h  i s  i n  some c a s e s  s e e n  t o  d e v e lo p  a t  
p u b e r t y ,h a s  som etim es been  r e f e r r e d  t o  r i c k e t s .  An a c t t e  fo rm  
o f  r i c k e t s  h a s  a l s o  b e en  d e s c r i b e d .
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In  a  c e r t a i n  s e n se  r i c k e t s  i s  a lm o s t  an a f f e c t i o n  o f  
moo. e rn  t i n i - s  and i t s  c o nco m i t  a n t  ad vances  i n  c i v i l i s a t i o n  j i t  
has c o n t in u e d  t o  i n c r e a s e  more and more i n  c o u n t r i e s  s i n c e  
women h av e  l e f t  t h e i r  homes t o  work i n  th e  f a c t o r i e s  and 
m i l l s , f e e d i n g  t h e i r  n u r s l i n g s  i n  i r r e g u l a r  ££akAAn,or a d o p t i n g  
th #  p e r n i c i o u s  p r a c t i c e  o f  a r t i f i c i a l  r e a r i n g  -  one o f  t h r  w e l l  
r e c o g n is e d  draw backs t o  t h e  s o - c a l l e d  c i v i l i s e d  s t a t e , I n  fo rm e r  
t im e s  t h e y  w orked a t  t h e i r  s p in n in g -w h e e ls  o r  by  no means 
u n h e a l th y  d o m e s t ic  a v o c a t io n s  i n  t h e i r  own homes and  t e n d e r l y  
n u r tu r e d  t h e i r  i n f  a n t  s .  Nowadays, t h e y  f o l lo w  t h e i r  h u sb a n d s  t o  
th e  f a c t o r i e s ,p i  a c i  n g ^ th e  c h i l d  out t o  n u r s e  w i th  a  n e ig h b o u r  
or l e a v i n g  i t  i n  a  c re c h e ,w h e re  i t  i s  n e c e s s a r i l y  d e p r iv e d  o f  
i t s  n a t u r a l  m a te r n a l  n o u r ish m en t  .Mew cus tom s,n ew  ailments,<Scc. ,  
a l l  b r i n g  i n  t h e i r  t r a i n  r e p o r t s , c o n f e r e n c e s , h i s t o r i e s , a n d  an  
i n f i n i t y  o f  p u b l i c a t i o n s  and  i n v e s t i g a t i o n s  .T ak in g  a  g e n e r a l  
view  o f  t h e  h i s t o r y  o f  r i c k e t s , w e  s h â l l  f i n d  t h a t , t h o u g h  i t s  
ex ac t  o r i g i n a t i o n  i s  l o s t  i n  t h e  dim and  d i s t a n t  a g es  o f  t h e  
f a r  rem o te  p a s t , i t  began  to  be i n t e l l i g e n t l y  r e c o g n i s e d  abo u t 
m id d le  o f  t h e  s e v e n te e n th  c e n tu ry ,w h e n  a  d i s e a s e  a p p e a re d  
i n  t h e  s o u th w e s te r n  E n g l i s h  c o u n t i e s , p a r t i c u l a r l y  i n  D o rs e t  
and S o m e r s e t , w h ich  s p r e a d  g r a d u a l l y  o v e r  th e  w hole  c o u n t r y .A t  
t h i s  t im e  G l i s s o n ’ s famous work saw t h e  l i g h t , t h o u g h  many 
w r i t e r s  seem t o  have  a f f i r m e d  t h a t  t h e  d i s e a s e  was known lo n g  
b e fo re  h i s  t im e  .As a  m a t t e r  o f  f a c t ,  B e y la r d  m e n t io n s  t h a t  i t  
was s t u d i e d  even  i n  th e  l i f e t i m e  o f  t h e  g r e a t  H i p p o c r a t e s , who 
i s  s a i d  t o  have  r e f e r r e d  t o  r a c h i t i c  o s s e o u s  a n o m a lie s  i n  h i s  
n a r r a t i o n s  o f  c e r t a i n  d e f o r m i t i e s  o f  t h e  s k e l e t a l  sy s te m .S u c h  
o ld e r  w r i t e r s  a s  G a le n ,  Cel su s  and Z a c u tu s  L u s t i a n u s  have  r e f ­
e r r e d  t o  bone d i s e a s e s  w hich  some r e c o g n i s e  o f  r a c h i t i c  o r i g i n ­
a t i o n .D u r i n g  t h e  a b o v e-m en tio n ed  c e n t u r y  t h e  d i s e a s e  i s  s a i d  t o  
have p r e v a i l e d  on a  by  no means m ino r  s c a l e  i n  S w i t z e r l a n d ,  
G erm any,H olland  and  P ra n ce  . N e v e r t h e l e s s , t h e  f a c t  rem a ins  t h a t  
p r i o r  t o  t h e  s e v e n t e e n t h  c e n t u r y  no c l e a r  and  u n m is ta k e a b le  
d e s c r i p t i o n  o f  r i c k e t s  was e v e r  p u b l i s h e d  -  o n ly  vague 
g e n e r a l i t i e s  a n d  n o th in g  more .But i t  m u s t , a l l  t h e  same, be  
n o te d  t h a t ,  i n  th e  f i f t h  volum e o f  h i s  famous " C l i n i c a l  M edic­
i n e " ,  T ro u s s e a u  a f f i r m s  t h a t  i n  t h e  y e a r  1630 t h e  E n g l i s h  m o r t ­
a l i t y  t a b l e s  f o r  t h e  f i r s t  t im e  r e f e r  t o  an  a f f e c t i o n  w h ich  
none o f  t h e  d o c to r s  and i n h a b i t a n t s  o f  t h e  g r e a t e s t  ag e  e v e r  
e x p e r ie n c e d  b e f o r e  .The common p e o p le ,  he t e l l s  u s ,  c a l l e d  i t  
t h e  r i c k e t s . T h i s  f a c t  c a u se d  c o n s i d e r a b l e  s p e c u l a t i o n , w i t h  t h e  
r e s u l t  t h a t  numerous p r a c t i t i o n e r s  commenced t o  i n v e s t i g a t e  i t  
on s p e c i a l  l i n e s , w h i c h  t h e i r  g r e a t  o p p o r t u n i t i e s  f o r  r e s e a r c h  
a f f o r d e d , a n d  p r e p a r e d  a  r e p o r t  f o r  g e n e r a l  p r o f e s s i o n a l  c o n s id ­
é r â t  i o n  .A com m ission  o f  e i g h t  members was a p p o in te d  t o  i n q u i r e  
s t i l l  f u r t h e r  i n t o  t h e  m a c h in a t io n s  o f  t h e  d i s e a s e ,a m o n g s t  
whom t h e  names o f  G l i s s o n ,  George B a te  and  R e g em o rte r  a r e  con ­
s p ic u o u s  .T h e i r  r e p o r t ,p u b l i s h e d  by  G l i s s o n , i s  t h e  r e a l l y  f i r s t  
a u t h e n t i c  a c c o u n t  we h av e  o f  r i c k e t s . T h i s  i s  one o f  t h e  m ost 
i n t e r e s t i n g  and  famous o f  a l l  e a r l i e r  m ed ica l  p u b l i c a t i o n s . l t  
was e n t i t l e d  "De R a c h i t i d e  s i v e  Morbo P u e r i l i j w a s  w r i t t e n  i n  
L a t i n , -  t h e  la n g u a g e  o f  th e  e d u c a te d  o f  t h e  t i m e , -  and  was 
i s s u e d  ab o u t  t h e  y e a r  1 6 4 7 .The l i m i t e d  e d i t i o n  was so o n  d i s p o ­
se d  o f : s o  t h a t  i n  1650 a n o th e r  was r e q u i r e d , a n d  y e t  a n o t h e r i n  
1 6 7 1 . G l i s s o n ’ s n a r r a t i o n  o f  th e  d i s e a s e  was re m a rk a b le  f o r  i t s  
c l e a r n e s s  and c o m p re h e n s iv e n e s s , no p o i n t  o f  t h e n  r e c o g n i s e d  
im p o r ta n c e  b e in g  o m it te d .T o  g iv e  an e x am p le ,h e  showed t h a t  t h e  
a f f e c t i o n  h a s  u n d o u b te d ly  been  o b s e rv e d  a t  b i r t h , b u t  t h a t  i t  
was u s u a l l y  se e n  t o  commence a f t e r  th e  f i r s t  s i x  m onths o f  
l i f e , a l s o  t h a t  i t  was now and t h e n  a lm o s t  ep id em ic  i n  v a r i o u s  
p a r t s  o f  t h e  c o u n t r y  .He dre% a t t e n t i o n  to  t h e  f a c t ,m o re o v e r , 
t h a t  i t  l e d  t o  d e la v  i n  den t i t  i o n ,  and s t a t e d  t h a t , i f  t h e  t e e t h  
f a i l e d  t o  a p p e a r  b e f o r e  t h e  o n s e t  o f  t h e  m a la d y , th e y  v e ry  soon  
commenced t o  u n d e rg o  decay  .The i n t e r f e r e n c e  w i t h  th e  r e s p i r a t ­
io n  o f  th e  c h i l d , l e a d i n g  to  i n s u f f i c i e n c y  o f  t h e  c i r c u l a t i o n  
and o f  t h e  vAl&A u n d e r  t h e  s k i n , e s p e c i a l l y  t h o s e  o f
t h e  s c a lp ,w a s  m en t io n e d  i n  h i s  w o r k j l ik e w is e  t h e  " p o t - b e l l y " ,  
which he  s a i d  was due t o  t h e  f a c t  t h a t  t h e  r i c k  et]» p a t i e n t s  
w ere u s u a l l y  g l u t t o n s  o r  o v e r - e a t e r s  .He blflwiied d i s t u r b a n c e  o f  
t h e  n u t r i t i o n  by  t h e  a r t e r i a l  b lo o d  f o r  t h e  p r o d u c t i o n  o f  t h i s  
m alady  and  m a in ta in e d  t h a t  t h e  ch an g es  i n  th e  o sseo u s  t i s s u e s
were due t o  t h e i r  e x c e s s iv e  b lo o d  s u p p ly  -  t h i s  p o i n t  l e a d i n g  
u p ,a s  1 - w e r e , t o  th e  e x p e r im e n ts  o f  K a s s o w i t z , i n  w h ich  he  
p roduced  h y p e ra e m ia  o f  t h e  bones a r t i f i c i a l l y , w i t h  r e s u l t i n g  
changes n o t  u n l i k e  t h o s e  s e e n  i n  r a c h i t i c  c h a n g e .G l i s s o n  was 
indeed  a  r e m a rk a b le  mian,with an  i n f i n i t e  c a p a c i t y  f o r  k e e n  
o b s e r v a t io n  and t a k i n g  p a i n s . T h e r e f o r e ,n o  a cc o u n t  o f  h i s  r e s ­
e a rc h e s  w ould  be com ple te  w i th o u t  a  b r i e f  n o t e  o f  h i s  u s e f u l  
l i f e .W e  a r e  t o l d  t h a t  he  was b o m , i n  1 5 9 7 , i n  t h e  D o r s e t s h i r e  
ham let o f  R a r i^ ish a m ,A fte r  t h e  u s u a l  e le m e n ta ry  e d u c a t io n a X  
r o u t in e  h e  was s e n t  t o  Cambridge U n i v e r s i t y ( C a iu s  C o l l e g e ) , o f  
which h e  u l t i m a t e l y  had  t h e  honour to  be e l e c t e d  a  F e l lo w .H e  
took h i s  d e g re e  i n  m e d ic in e  and su c ce ed e d  W in te r to n  i n  t h e  
c h a i r  o f  p h y s i c .w h i c h  p o s i t i o n  he c o n t in u e d  t o  a d o rn  f o r  f o r t y  
busy y e a r s . I n  l o 3 4 , t h e  London C o lle g e  o f  p h y s i c i a n s  made him a  
F e l lo w . I n  a l l  h i s  m ethods he fo l lo w e d  i n  t h e  f o o t s t e p s  o f  t h e  
famous H a r v e y , r e ly i n g  more upon p r a c t i c a l  work and m in u te  i n v ­
e s t i g a t i o n  t h a n  vague t h e o r i e s  and h e a r s a y  a f f i r m a t i o n s .  At 
one t im e  he  r e s i d e d  i n  C o lc h e s t e r  and was c o n sp ic u o u s  d u r in g  
th e  m em orable s i e g e  and s u r r e n d e r  o f  t h a t  p l a c e  d u r in g  t h e  t im e  
o f  c i v i l  w ar .H is  g r e a t  farrte was a c h ie v e d  th ro u g h  t h e  e x a c t i n g  
s tu d y  h e  d e v o te d  t o  r i c k e t s . F o r  many y e a r s  he  was p r e s i d e n t  o f  
th e  London C o l le g e  o f  P h y s ic i a n s ,w a s  one o f  t h e  f o u n d a t i o n  
members o f  t h e  Royal S o c i e t y  and d ie d  i n  1677 i n  t h e  London 
p a r i s h  o f  S t .B r id e .H e  h a d  t h e  r e p u t a t i o n  amongst h i s  c o n te n p o r -  
a r i e s  o f  b e in g  a  very/ l e a r n e d  m an,he i s  s a id  n e v e r  to  h av e  
made an  e n em y ,th e  p u b l i c  r e s p e c t e d  him and he  was b e lo v e d  by  
a l l  h i s  f r i e n d s .  H is  f e l lo w -w o rk e r ,G e o rg e  B a te ,« eem s to  h av e  
been b o rn  a t  M aids-M ort on, n e a r  Buckingham .He was e d u c a te d  a t  
Mew C o l l e g e , Q ueen’ s and S t .Edmund’ s H ^ l , O x f o r d , i n  w h ich  U n i­
v e r s i t y  town he h ad  a  p h y s i c i a n ’ s p r a c t i c e  o f  some n o t e .H i s  
s k i l l  was t a l k e d  o f  i n  d i s t a n t  p l a c e s , a n d  r e p o r t s  t h e r e o f ,  
coming t o  t h e  e a r s  o f  C h a r le s  I . , h e  was made Royal P h y s i c i a n .  
O l iv e r  Cromwell employed h im ,a n d  he was a p p o in t e d  t o  t h e  C ourt 
a f t e r  th e  r e s t  o r a t i o n  .We a r e  t o l d  t h a t  h i s  g r e a t  recom m endation  
i n  t h e  c a s e  o f  t h e  second  C h a r le s  was t h e  a l l e g a t i o n  t h a t  he  
g a te  a  l e t h a l  dose  o f  m e d ic in e  t o  Cromwell .H is  w r i t i n g s  w ere  
very; num erous and f i n i s h e d  o n ly  w i th  h i s  d e a th  i n  1 6 9 9 ;h e  was 
b u r i e d  a t  K in g s to n .
Some o f  t h e  w r i t e r s  o f  t h e  p e r i o d  u a d e r  c o n s i d e r a t i o n  
e x p re s s  c o n s i d e r a b l e  dount as t o  t h e  a l l e g e d  o r i g i n a t i o n  o f  
r i c k e t s  i n  t h e  s e v e n t e e n t h  c e n tu r y  and g iv e  v e n t  to  t h e i r  
s u r p r i s e  t h a t  an  a f f e c t i o n  w i th  s u c h  s t r i k i n g  c h a r a c t e r i s t i c s  
and i n f i n i t y  o f  v a r i e t i e s  s h o u ld  have  rerrsalned i n  o b l i v i o n  Tînt- 
i l  so l a t e  a  p e r i o d .  The]; t e l l  u s  t h a t  i t  i s  i n c o n s i s t e n t  w i t h  
s e v e r a l  t e rm s  i n  t h e  Greek and L a t i n  l a n g u a g e s  d e n o t in g  d e f o r ­
m i ty  and  d e c r e p i tu d e  o f  th e  human f r a m e ,a s  w e l l  a s  w i t h  i n s t ­
a n c e s  g iv e n  i n  t h e  a n c i e n t  h i s t o r y  o f  p e r s o n s  so  a f f l i c t e d  who 
won d i s t i n c t i o n  As a u th o r s  and s o l d i e r s .  On t h e  4 8 th  p a g e  o f  
t h e  5 t h  volum e o f  h i s  " C l i n i c a l  M e d ic in e "  Van S w ie te n  a f f i r m s  
t h a t  r i c k e t s  was u n d o u b te d ly  a  new d i s e a s e , t h o u g h  a d m i t t i n g  
t h a t  i n  h i s  t im e  t h e  p o i n t  was much m o o ted .  In  1 8 5 2 ,B e y la r d  
p u b l i s h e d , i n  P a r i s ,  a  woik on " R i c k e t s , F r a g i l i t y  o f  Bone and  
O s t e o m a l a c i a " , i n  which h e  i n s i s t e d  t h a t  r i c k e t s , f a r  from  b e in g  
a  new d i s e a s e  i n  G l i s s o n ’ s t i m e , was a s  o ld  a s  t h e  h i l l s , b e i n g  
r e c o g n i s e d  by  su ch  a n c ie n t  w r i t e r s  a s  H ip p o c ra te s  and  G a le n .
He p o i n t s  t o  W h i s t l e r , o f  L e y d e n ,a s  one o f  t h e  w r i t e r s  on r i c k ­
e t s  b e f o r e  G l i s s o n . W h i s t l e r ’ s w o rk ,w h ich  w as e n t i t l e d  "A 
D i s s e r t a t i o n  on t h e  I n f a n t i l e  D is e a s e  c a l l e d  The R i c k e t s  "and  
p u b l i s h e d  i n  1 6 4 5 , i s  now so  r a r e  a s  t o  be w o r th  a lm o s t  i t s  
w e igh t  i n  g o ld ;  f o r t u n a t e l y  f o r  t h e  o r d i n a r y  h i s t o r i a n , t h e r e  i s  
a  copy o f  i t  i n  t h e  B o d le ia n  L ib ra ry ;  a t  O x f o r d . I t  h a s  b e e n  i n ­
s i s t e d  t h a t  t h e  v e ry  t i t l e  o f  W h i s t l e r ’ s book shows t h a t  r i c k ­
e t s  was w e ll-k n o w n  i n  E ng land  a s  a  c h i l d r e n ’ s d i s e a s e , a n d  t h a t  
i t  m ust have  been  r e c o g n i s e d  f o r  a  c o n s i d e r a b l e  p e r i o d  i n  
o r d e r  t o  have  been n icknam ed r i c k e t s . I t  would  s e e m , th e s e  
com m enta to rs  t e l l  u s , t h a t  G l i s s o n  was f a m i l i a r  w i t h  W h i s t l e r ’ s 
n a r r a t i o n  o f  t h e  m a la d y ,a n d  t h a t  t h e  r e c o g n i t i o n  o f  t h e  a f f e c t ­
io n  by p r a c t i t i o n e r s  i n  E n g la n d  p r i o r  t o  t h e  e x i s t e n c e  o f  
t h e  f o r m e r .  H u o r e , in  t h e  3 0 th  volum e o f  t h e  T r a n s a c t i o n s  o f  
t h e  P a t h o l o g i c a l  S o c i e t y ,  i n i s t s  t h a t  W h i s t l e r  h a s  no r i g h t  t o  
be r e g a r d e d  a s  t h e  d i s c o v e r e r  o f  r i c k e t s , a s  h i s  o n ly  c la im  t o  
ibhis h o n o u r  r e s t s  on h i s  a s s e r t i o n  t h a t  he p u b l i s h e d  a  T h e s i s ,  , 
i n  1 6 4 5 ,e n t i t l e d  " P a e d o s p la n c h n o s te o c a c e " , o f  w hich  t h e r e  i s  | 
no t r a c e ;  and t h a t , a s  he a p p r o p r i a t e d  t h e  fu n d s  o f  t h e  C o l le g e
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of p h y s i c i a n s , w h i le  t n e i r  p r e s i d e n t , h i s  own s ta te m e n t  s h o u ld  
be r e g a r d e d  a s  b e in g  o f  l i t t l e  v a l u e .  I t  would s e e m ,th e n  t h a t  
G l is so n  i s  tli.e o n ly  r e c o g n is e d  d i s c o v e r e r  o f  r i c k e t s  i n  t h e  
form t h a t  we now know i t  .He a t t r i b u t e d  th e  p r e v ^ e n c e  o f  t h e  
d is e a s e  &A t h e  s o u th  to  th e  more l u x u r io u s  h a b i t s  of t h e s e  
co m m u n itie s ,w hich  nowadays i s  o f  i n t e r e s t , a s  t h e  a f f e c t i o n  i s  
r e g a rd e d  a s  more p a r t i c u l a r l y  a f f e c t i n g  t h e  p o o r .H e  f i r s t  p r o ­
posed  t h e  te rm  r i c k e t s , a s  i n d i c a t i n g  one o f  th e  p r i n c i p a l ;  
p a r t s  o f  th e  body a t t a c k e d  ( r a c h i s , t h e  s p i n e ) , a n d  a l s o  b e c a u s e  
the sound o f  t h e  word re se m b le d  t h e  v e r n a c u l a r  o f  t h e  p e o p l e .
In  th e  m o r t a l i t y  b i l l s  o f  L o n d o n , r i c k e t s  f i r s t  a p p e a re d  i n  t h e  
y e a r  1 6 3 4 , t h e r e  b e in g  14 d e a th s  from i t . I n  t h e  p e r i o d  1 6 5 8 -5 9 ,  
t h e r e  w ere  476 and 441 d e a th s  r e s p e c t i v e l y , t h e  i n c r e a s e  p ro b a b ­
l y  b e in g  due t o  t h e  m alady b e in g  b e t t e r  known t o  th e  p r a c t i t ­
i o n e r s  o f  t h e  t i m e .  I n  1660 M ayo ,o f O x f o r d , c a l l e d  a t t e n t i o n  t o  
th e  s o f t e n i n g  o f  t h e  bones i n  t h i s  d i s e a s e .
D u rin g  t h e  e i g h t e e n t h  c e n tu r y  t h e r e  w ere  num erous p u b l i c ­
a t i o n s  r e g a r d i n g  t h e  v a r i o u s  p o i n t s  o f  i n t e r e s t  and  im p o r tan c e  
in  t h e  e v o l u t i o n  o f  r i c k e t s , s o m e  o f  theia d e a l i n g  w i th  i t  a s  
a f f e c t i n g  t h e  an im al kingdom . I n  1707 B ic h e ro d  fou nd  bone s o f ­
t e n i n g  i n  t h e  c a se  o f  an ox, and L o r d a t  saw t h e  same s o r t  o f  
t h in g  h ap p en  i n  a  monkey .About t h i s  t i m e , w r i t i n g  o f  " T u b e rc u l ­
ous D ise ase ,D u p u y  i n v e s t i g a t e d  th e  o sso u s  a n a o m a l ie s  i n  t h e  
c ase  o f  a  r i c k e t y  h o r s e ;a n d  G ood ,-  i n  h i s  "S tudy  o f  M e d ic in e " ,  
5 th  v o lu m e ,-  saw r i c k e t s  ev o lv e  i n  a  l i o n  -  an i n t e r e s t i n g  
o b s e r v a t i o n  i n  v iew  o f  B land  S u t t o n ’ s  w e ll-k n o w n  r e s e a r c h e s  i n  
t h e  London Z o o lo g ic a l  G a r d e n s . In  1740 t h e  B ishop  o f  Cork r e p o r ­
t e d  th e  c a s e  o f  a  man who s u f f e r e d  so  severely  from r i c k e t s  
d u r in g  c h i ld h o o d  t h a t  every? bone i n  h i s  body was deform ed and 
d i s to r te d .W e  a r e  t o l d  t h a t , a t  t h e  age o f  1 8 , t h e  p a t i e n t  b e g a n  
to  grow s t i f f  and a t  l e n g t h ,h a v i n g  l o s t  t h e  u s e  o f  a l l  h i s  
l im b s ,h e  became l i k e  a s t a t u e ; h e  l i v e d  u n t i l  t h e  age  o f  61 and , 
a t  t h e  p o s t-m o r te m  e x a m in a t io n ,h i s  s k e l e t o n  was fo u n d  to  b e , a s  
i t  w e re ,o n e  c o n t in u o u s  bone from  t h e  to p  o f  h i s  h e ad  t o  h i s  
k nees ;m any  o s s e o u s  grow ths ,som e o f  them o f  t h e  m ost g r o t e s q u e  
f o rm s ,b ra n c h e d  from  h i s  h e a d ,b a c k  and  h a u n c h e s ;a n d  a  p o r t i o n  
o f  \]ffB lly -fo rm ed  bone was a l s o  fo u nd  embedded w i t h i n  one o f  th e  
l a r g e  m u s c l e s . I n  t h e  same y e a r  p e t i t  w arned  v e r y  s e r i o u s l y  t h e  
p e o p le  r e g a r d i n g  t h e  d r e a d f u l  e f f e c t s  o f  e a r l y  w e an in g .T en  
y e a r s  1 a t e r , D u vem ey  s t u d i e d  t h e  m in u te  p a th o lo g y  o f  r i c k e t s  
and drew a t t e n t i o n  t o  t h e  f r a g i l i t y  and  r a r e f a c t i o n  o f  th e  bon­
e s ,  a s  w e l l  a s  t h e i r  l i a b i l i t y  t o  f r a c t u r e  u n d e r  c o m p a r a t iv e ly  
t r i v i a l  t r a u m a t i c  c o n d i t i o n s . I n  1772  Comber gave  a  good d e s c r ­
i p t i o n  t o  r i c k e t s  a s  i t  o c c u rs  i n  t h e  c a s e  o f  s h e e p .  I n  1797 
P o r t a l  c l a s s i f i e d  t h e  d i s e a s e  a s  s y p h i l i t i c , s c r o f u l o u s , s c o r b ­
u t i c ,  r h e u m a t ic ,  a r i s i n g  from  i n t e s t i n a l  d i s o r d e r s  o r  fo l lo w in g  
one o r  o t h e r  o f  t h e  ex an them atous  d i s e a s e s .
The n i n e t e e n t h  cen tury ; was a  p e r i o d  o f  m arked p r o g r e s s  i n  
t h e  p r o p e r  u n d e r s t a n h n g  o f  r i c k e t s .  D e a l in g  w i th  " C o n g e n i ta l  
R i c k e t s " ,  Romberg (1817) d e s c r ib e d  t h e  c o n g e n i t a l  form  o f  t h e  
a f  f  e c t i  on ; and h i s  r e s e a r c h e s  i n  t h i s  r e s p e c t  w ere  c o n t in u e d  
by o t h e r  o b s e r v e r s :  f o r  exampl e , L ep e l l  e t  i  e r  ( l8 3 0 )H e n c k e l  and  
K l e i n .  B oerdenhave  and P i n e l  c la im  t o  have  s e e n  r i c k e t s  i n  t h e  
f o e t u s ; t h e  l a t t e r  s a y s  h e  h a s  s e e n  i t  i n  an  e i g h t  m o n th s ’ 
c h i l d .  R u fz  (R e se a rc h e s  on t h e  R i c k e t s  i n  I n f  a n t s ,  G az.M ed.de 
P a r i s , 1834) gave a  rrood a c c o u n t  o f  th e  a f f e c t i o n  a r i s i n g  i n  
t h i s  w ay . A n o t a b l e  o b s e r v e r  was J u l e s  G u è r in  w h o , in  1 8 3 4 , f i r s t  
s u g g e s te d  t h e  c l a s s i f i c a t i o n  o f  t h e  d i s e a s e  now v e r y  commonly 
r e c o g n i s e d .  He d e s c r ib e d  i t s  e v o l u t i o n  i n  t h e  f o l lo w in g  s t a g e s :  
( l ) A  p e r i o d  o f  i n c u b a t i o n  o r  o f  e f f u s i o n , i n  w h ich  t h e r e  i s  a  
g e n e r a l  d i s t r i b u t i o n  o f  t h e  b lo o d  th r o u g h o u t  t h e  b o n es  o f  t h e  
bb d y . (2) A p e r i o d  o f  d e f o r m i t y , i n  w h ich  t h e  sp o n g o id  t i s s u e  
form s i n  t h e  e p ip h y s e s , d ia p h y s e s  and t h e  s u b p e r i o s t e a l  s p a c e s ,  
t h e  bones  a t  t h e  same t im e  u n d e rg o in g  s o f t e n i n g  and b e n d in g .
(3) A p e r i o d  o f  r e s o r p t i o n , c o n s o l i d a t i o n  and e b u r n a t i o n , i n  
w h ich  t h e  sp o n g o id  t i s s u e  becomes compact and t h e  b o n es  v e r y  
h a r d .  (4) A p e r i o d  o f  c o n s u m p t io n , -b u t  one n o t  c o n s t a n t l y  
p r e s e n t , -  i n  w h ich  t h e  o sse o u s  t i s s u e  re m a in s  f r a g i l e  and r a r e ­
f i e d . G u è r in  was th e  f i r s t  t o  c a l l  t h e  r e t i c u l a t e d  t i s s u e  o f  
t h e  r a c k e t y  bone by  t h e  name s p o n g o id ;a n d  he  i s  c r e d i t e d  o f  
t r y i n g  t h e  e x p e r im e n t  o f  m aking a n im a ls  r a c h i t i c  by  a l t e r i n g  
t h e i r  d i e t  -  s u c c e s s  i n  t h e  c a s e  o f  p u p p ie s  b e in g  a c h ie v e d .
I n  1843 E ^ s a e s s e r  w ro te  r e g a r d i n g  t h e  p e c u l i a r  change met w i th  
i n  t h e  s k u l l  a s  t h e  r e s u l t  o f  r i c k e t s ; t o  t h i s  h e  gave  t h e
l i t -
well-knoYm name o f  " c ra n io ta b e s V  In  1849 T ro u s s e a u  p o i n t e d  out 
the  re s e m b la n c e  o f  r i c k e t s  to  o s t e o m a l a c i a ; a n d , t h r e e  y e a r s  
l a t e r , B r o c a  com m unicated t o  t h e  A na tom ica l S o c i e t y  o f  P a r i s  a  
c a r e f u l  and  a c c u r a t e  d e s c r i p t i o n  o f  t h e  r n i e r o s c o p ic a l  ch an g es  
o c c u r r in g  i n  r a c h i t i c  b o n e s , s t a t i n g  t h a t  t h e  same w ere  due t o  
an a r r e s t  o r  s u s p e n s io n  o f  th e  norm al developm ent o f  o s s e o u s  
t i s s u e .  I n  1 ^ 3  Virchow p o i n t e d  ou t th e  a n a lo g y  o f  th e  r a c h i t i c  
bone a l t e r a t i o n s  t o  pa renchy m ato us  o s t e i t i s , w h i c h  o b s e r v a t i o n  
met w i t h  c o n s i d e r a b l e  s u p p o r t  a t  t h e  hand s  o f  o t h e r  o b s e r v e r s .  
In  1881 p a r r o t  c o n te n d e d  t h a t  r i c k e t s  was o n ly  a  form  o f  con ­
g e n i t a l  r i c k e t s , w h i c h  s ta te m e n t  was s p e e d i l y  d e n ie d  and 
proirqptly d i s p r o v e d .  I n  1895 J e n n e r  p u b l i s h e d  h i s  c o u rs e  o f  
famous l e c t u r e s  on t h e  d i s e a s e , v h i c h  a r e  l a r g e l y  q u o te d  from  
by w r i t e r s ,wbom gnising a s  th e y  do th e  c l a s s i c a l  n a t u r e  o f  h i s  
o b s e r v a t i o n s .  B a r lo w ,-  w r i t i n g  on c r a n i o t a b e s  and  s c u r v y , -  and 
C h e a d le , -  one o f  o u r  g r e a t e s t  a u t h o r i t i e s  on r i c k e t s , -  ad v an ced  
t h e  g e n e r a l l y  a c c e p te d  t h e o r y  t h a t  t h e  a f f e c t i o n  i s  one w h ich  
h as  t o  do w i t h  f e e d in g  -  t h e  p r i n c i p a l  e r r o r , a c c o r d i n g  t o  th e m , 
b e in g  a  d e f i c i e n c y  o f  f a t  i n  t h e  food  o f  i n f a n t s  and young 
c h i l d r e n .  B lan d  S u t t o n ’ s e x p e r im e n ts  w i l l  r e c e i v e  due c o n s id ­
e r a t i o n  p a e s e n t l y .
l O L O O Y
Though t h e  a c t u a l  e x c i t i n g  c a u se  o f  r i c k e t s  i s  a t  p r e s ­
ent unknown, i t  i s  i n t e r e s t i n g  and i n s t r u c t i v e  t o  c o n s i d e r  
th e  numerous c o n d i t i o n s  t h a t  seem to  f a v o u r  i t s  developm ent 
more o r  l e s s  -  su c h  a s  h e r e d i t y ,  i n s a n i t a r y  c o n d i t i o n s ,  d i e t ­
e t i c  e r r o r s ,  p r o lo n g e d  l a c t a t i o n ,  and t o x i n s . F o r  a  v a r y i n g  
l e n g t h  o f  t im e  su c h  t h e o r i e s  a s  th e  s e ,  and o t h e r  f a n c i f u l  o n e s ,  
h n jo y ed  some a c c e p ta n c e ,  o n ly  t o  he  n e g a t iv e d  by  & a te r  o b s e r v ­
a t i o n s  t o  some d e g re e .  We s h a l l  s e e  t h a t , a l t h o u g h  r i c k e t s  
o c cu rs  i n  c h i l d r e n  who a r e  s u b je c t  t è  im p ro p e r  f e e d i n g ,  a s  i s  
a d m i t te d  by e v e ry o n e ,  d i e t e t i c  a n o m a lie s  a lo n e  a r e  n o t  r e c o g ­
n i s e d  a s  a lo n e  p r o d u c t i v e  o f  th e  a f f e c t i o n :  f o r  r i c k e t s  would  
be a  much more common a s s a i l a n t  o f  young c h i l d r e n  t h a t  i t  
a c t u a l l y  i s .
The v a r i o u s  f a c t o r s  w hich  f a l l  u n d e r  t h e  above h e a d in g  
a re  as f o l lo w s :
^  g e
O b s e rv e rs  a r e  a g re e d  t h a t  r i c k e t s  i s  a  d i s e a s e  w h ich  i s  
p a r t i c u l a r l y  p r o n e  to  a t t a c h  i n f a n t s  o r  v e r y  young c h i l d r e n  
u n d e r  c e r t a i n  c o n d i t i o n s  su c h  a s  w i l l  p r e s e n t l y  a p p e a r .  I  
have fo u n d  i t  t o  be m ost common be tw een  s i x  m onths and  two y -  
e a r s  and hav e  seldom  come a c r o s s  a  c a s e  w h ich  s t a r t e d  a f t e r  
th e  t h i r d  y e a r  o f  l i f e .  I n  g e n e r a l , t h e n , i t  i s  a  m alad y  co ­
i n c i d e n t  w i th  th e  p e r i o d  o f  f i r s t  d e n t i t i o n .  Though u s u a l l y  
o c c u r r in g  b e tw een  Ahac m onths and  two y e a r s ,  i t  known t o  b re a k  
out a t  an e a r l i e r  a g e ,e v e n  i n  u t e r o , o r  a t  a  much l a t e r  d a te  
th a n  d u r in g  t h e  a b o v e -m en tio n ed  r e g u l a t i o n  p e r io d .A s h b y (B n c y .  
M e d ic a )c o n te n d s  t h a t , i n  i t s  m ost t y p i c a l  f o r m , r i c k e t s  o c c u r s  
betw een  s i x  m onths and two y e a r s , -  w h ic h  o b s e r v a t i o n  c o in c ­
i d e s  w i th  my own ab o v e-m en tio n ed  e x p e r i e n c e ^ -  b u t  a d m its  t h a t  
e a r l y  symptoms may be  n o te d  i n  th e  l a t t e r  h a l f  o f  t h e  f i r s t  
y e a r .C o m b y ,in  one o f  h i s  e a r l i e r  co m m u n ica tio n s , s t a t e d  t h a t  
th e  m alady  commenced abou t t h e  t e n t h  t o  t h e  t w e l f t h  m o n th , t h a t  
i t  may a r i s e  a s  l a t e  a s  two y  e a r s , b u t  i s  r a r e  a f t e r  t h r e e  
y e a rsO u t o f  1662  p a t i e n t s  exam ined, 1268 w ere be tw een  one and  
two y e a r s , a t  w h ich  l a t t e r  age  one o f  h i s  c o n te m p o ra r ie s  saw 
2974 r a c h i t i c  c h i l d r e n  ou t o f  4176 o a s e s . I n  th e  f o u r t h  volum e 
o f  "BA^Batholomew’ s H o s p i t a l  R e p o r t s " ,  Gee p u b l i s h e s  an  a n a l y ­
s i s  o f  635 c a s e s ,  amongst w hich  w ere  365 boys and 270 g i r l s  
o f  th e  f o l lo w in g  a g e s :  32 u n d e r  6 m on ths ; from  6 t o  12  
m onths; 183 from  12  t o  18  m on ths ; 133 from  18  m onths to  2 
y e a r s ;  116 dbimbng th e  3 rd  y e a r ;  and 2?X during  th e  f o u r t h  
y e a r  .He s u p p l i e s  t h e  i n t e r e s t i n g  in f o r m a t io n  t h a t  r i c k e t s  was 
p r e s e n t  i n  30 p e r  c e n t ,  o f  a l l  t h e  s i c k  c h i l d r e n  i n  h i s  h o s p i ­
t a l ;  b u t  i t  i s  p r o b a b le  t h a t  t h e  d i s e a s e  was i n  e x i s t e n c e  
b e f o r e  a d m is s io n ,  th e  age  a t  w hich  o n ly  i s  s t a t e d .H e  seems t o  
t h in k  t h a t  a  t h i r d , o r  t h e r e a b o u t s , o f  a l l  c h i l d r e n  u n d e r  tw en­
t y - f o u r  m onths a r e  r a c h i t i c .  The l a r g e  p r o p o r t i o n  o f  c a s e s  
a re  from  t h e  p e r i o d  o f  w eaning and th ro u g h  t h e  p r o c e s s  o f  
c u t t i n g  t h e  t e e t h .  S t a r r  s a y s  t h a t  r i c k e t s  may b e g in  i n  i n t r a ­
u t e r i n e  l i f e ;  b u t  V in c e n t  d o u b ts ,  a s  I  do, i f  t h e r e  i s  any 
f o e t a l  c o n d i t i o n  t o  which t h e  same o f  r i c k e t s  may be a p p l i e d .  
In  t h é  c o u r s e  o f  h i s  work on " D ise a s e s  o f  C h i ld r e n " ,H u tc h in s o n  
e x p re s s e s  h i s  doubt as  t o  t h e r e  b e in g  d e f i n i t e  s i g n s  o f  r i c k ­
e t s  f r e q u e n t l y  o b se rv e d  u h d e r  t h e  age  o f  s i x  m o n th s ;h e  t h i n k s  
t h a t  t h e  m o s t " l i k e l y  t im e  f o r  i t  t o  come u n d e r  o b s e r v a t i o n  i s  
a t  a b o u t  t h e  e i g h t e e n t h  month o f  l i f e , t h o u g h  i t  may s t a r t  
e a r l i e r  t h a n  t h a t ,  s e v e r a l  w r i t e r s  h a v in g  s a t i s f i e d  th e m s e l ­
v e s  o f  t h e  c o r r e c t n e s s  o f  t h e i r  d i a g n o s i s  o f  t h e  c o n d i t i o n  i n  
t h e  se co n d  s i x  m onths o f  t h e  c h i l d ’ s a g e . I n  bhe  o f  h i s  c o n t r -  
i b u t i o n s ( A r c h .F e d . ) e le v e n  y e a r s  a g o , J a c o b i  s t a t e d  t h a t  t h e  
d i s e a s e  n o t  i n f r e q u e n t l y  shows i t s e l f  a t  a  v e ry  e a r l y  s t a g e  
e n t i r e l y  i n  t h e  m u s c le s ;  and he s a y s  t h a t  o b s t i n a t e  c o n s t i p ­
â t  i o n ,  b e g in n in g  i n  th e  second  o r  t h i r d  month o f  l i f e , c a n  be 
r e g a r d e d 'a s  a  su .g g e s t iv e  s ig n  o f  r i c k e t s . H e  a p p l i e s  t h i s  r u l e  
even t o  b r e a s t - f e d  i n f a n t s , n o t  c o n s t i p a t e d  a t  b i r t h , b u t  b e c ­
oming 30  i n  t h e  s e c o n d  o r  t h i r d  m onth o f  t h e i r  e x i s t e n c e . I n  
t h e  work o f  which h e  i s , w i t h  P o la n d , j o i n t - a u t h o r , Chance 
(B o d i ly  D e f o r m i t i e s ) s a y s  t h a t  h e  h a s  f o r  a  lo n g  t im e  c o n s i d e r ­
ed t h a t  r i c k e t s  o r i g i n a t e s  d u r in g  u t e r i n e  l i f e  w h i l s t  d e v e lo p ­
ment i s  g o in g  on and w h i le  t h e  b a s i s  o f  t h e  o s s e o u s  t i s s u e  i s  
b e in g  l a i d  down and  i t s  c o n s t i t u t i o n  g iv e n  to  i t .  He a l s o
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e n p h a s is e s  t h e  f a c t  t h a t  r a c h i t i c  c h i l d r e n  a lw ay s  have had  
t e e t h j h e  h o ld s  t h a t  t h i s  i s  due t o  some o r i g i n a l  c o n s t i t u t i o n ­
a l  c a u s e ,n o t  m e re ly  t o  im p e r f e c t  n o u r ish m en t a f t e r  t h e  c h i l d  
i s  h o rn .H e  h a s  t a k e n  c a r e f u l  n o te s  o f  600 c a s e s  and o b s e rv e d  
t h a t  t w o - t h i r d s  o f  t h e i r  number a p p e a re d  i n  th e  f i u s t  y e a r ,  
whicn ne  t ^  e s  as  p r o o f  t h a t  r i c k e t s  i s  a  d i s e a s e  o f  i n f a n c y  
and t h a t  t n e  c a u se  t h e r e o f  m ust o r i g i n a t e  im m e d ia te ly  a f t e r  
b i r t h , o r  more p r o b a b ly  i n  t h e  p r e - e x i s t e n c e  o f  a  c o n g e n i t a l  
d i s e a s e .H e  c ty ip a re s  h i s  t a b u l a t i o n  w i t h  t h a t  o f  G u è r in  and  
f in d s  t n a t  b o th  i n  t h e  m ain  a re  i n  ag reem ent to  t h e  e x t e n t  
t h a t  t h e  v a s t  m a j o r i t y  o f  c a s e s  o f  r a c h i t i c  o c c u r  u n d e r  two 
y e a r s  o f  a g e .  He fo u n d  t h a t  472 o f  h i s  c a s e s  o u t  o f  600 o c c u r ­
re d  w i t h in  t h e  f i r s t  y e a r  o f  l i f e ;  o u t  o f  t h i s  number 2 0 4 ,o r  
a t h i r d  o f  t h e  w h o le ,w ere  b e f o r e  6 m o n th s ,a n d  108 w ere  n o t i c e d  
by t h e  m o th e rs  w i t h in  t h e  f i r s t  m onth o f  l i f e , w h i c h  p e r s o n a  
u s u a l l y  c o n te n d e d  t h a t  t h e i r  i n f a n t s  w ere  b o rn  w i t h  t h e  d i s  e a ­
s e .T h e re  w ere  a  few c a s e s  be tw een  2 and 5 y e a r s  o f  a g e ;h e  
adds t h a t  h i s  t a b l e s  s u p p o r t  h i s  o p in io n  t h a t  r i c k e t s  i s  a lw a ­
ys a  c o n g e n i t a l  d i s e a s e ' , a r r e s t e d  f o r  a  t im e  and r e v i v é d  l a t e r  
o n ,a  few m onths a f t e r  t h e  i n f a n t  comes i n t o  t h e  w o r l d . I n  t h e i r  
wbrk on " D is e a s e s  o f  C h i ld r e n " ,  G oodhart and  S t i l l  g iv e  an 
a n a l y s i s  o f  I 4 l  c a s e s .T h e r e  were 68 boys and 73 g i n  s .A t  5 
months t h e r e  w ere  3 c a s e s ; a t  7 m onths 1 c a s e  o c c u r r e d ;  a t  8 
m onths3 c a s e s ;  a t  9 months 2 c a s e s ;  a t  10 m o n th s ,5 c a s e s ;  a t  
11 m onths 6 c a s e s ;  a t  12  m onths 11 c a s e s ;  and  a t  18  m onths 36 
c a s e s .  At 2 y e a r s  t h e r e  w ere  26 c a s e s ;  a t  2& y e a r s  1 9 ,  a t  3 
y e a r s  1 3 ;  a t  3g- y e a r s  2 c a s e s ;  a t  4 y e a r s  6 c a s e s ;  a t  5 y e a r s  
5 c a s e s ;  and  3 c a s e s  a t  6 y e a r s .F o rd y c e  ( B r i t .M e d . J o u r . , A p r . 
2 8 ,1 9 0 6 , p .971 ) h a s  p u b l i s h e d  an a n a l y s i s  o f  116 c a s e s  o f  r i c k ­
e t s  be tw een  t h e  a g e s  o f  s i x  m onths and 3 y e a r s :  I n  55 p e r  
cen t  . t h e  age was from  8  t o  1 2  m on ths ; i n  63 p e r  c e n t , ,  1 2  t o  
18 m on ths ;  i n  65 p e r  c e n t . f r o m  18 t o  24 m on ths ; and i n  52  p e r  
c e n t . f r o m  2 t o  3 y e a r s .  I n  a  s h o r t  s e r i e s  o f  46 c a s e s  o f  
which I  h av e  know ledge  t h e r e  were 10 d u r in g  t h e  f i r s t  6 m on ths ; 
14 d u r in g  t h e  se co n d  6 m onths; 1 2  d u r in g  t h e  t h i r d  6 m on th s ;
7 d u r in g  t h e  f o u r t h  6 m on ths ; and 3 c a s e s  d u r in g  t h e  t h i r d  
y e a r . I n  o t h e r  w o r d s , t h e r e  w ere  24 c a s e s  d u r in g  th e  f i r s t  
y e a r ;1 9  c a s e s  d u r in g  t h e  seco n d  y e a r ; a n d  3 o a s e s  d u r in g  t h e  
t h i r d  y e a r . I n  t h i s  o b s e r v a t i o n  o f  t h e  o c c u r r e n c e  o f  t h e  d i s ­
e a se  d u r in g  t h e  f i r s t  t h r e e  y e a r s  o f  l i f e  t h e  10  c a s e s  w h ich  
o c c u r r e d  d u r in g  t h e  f i r s t  6 months o f  t h e  c h i l d ’ s e x i s t e n c e  
a r e  d t t e d  from t h e  o n s e t  o f  t h e  d i g e s t i v e  d i s t u r b a n c e s ,w h i c h  
were a lw ays  fo l lo w e d  by  o sseous d i s t u r b a n c e s  o f  u n d o u b te d  
r a c h i t i c  c h a r a c t e r .  R i t t e r s h a i n  h a s  s t u d i e d  521 c a s e s  o f  r i c k  
- e t s , o f  w h ich  91 w ere  s e e n  d u r in g  t h e  f i r s t  6 m onths o f  l i f e ;  
175 d u r in g  t h e  se c o n d  h a l f  y e a r ;  154 from  1 t o  2 y e a r s ;  62 
from 2 t o  3 y e a r s ;  15 from  3 t o  4 ; 7 from  4 t o  5 ;  and 17 from
5 t o  9 y e a r s , G u è r in  h a d  3 c a s e s  o f  r i c k e t s  o c c u r  t e f o r e  t h e  
c h i l d  was b o r n ; 98 d u r in g  t h e  f i r s t  y e a r ;  176 d u r in g  t h e  s e c o n -  
d ;35  d u r in g  t h e  t h i r d ; 1 9  d u r in g  th e  f o u r t h ; 1 0  d u r i r r  t h e  
f i f t h ; a n d  5 from  t h e  s i x t h  t o  t h e  t w e l f t h  y e a r ,m a k in g  a  t o t a l  
o f  346 c a s e s ,  o f  w: i c h  148 w ere  m a les  and 198  fem a le  s .  R i t c h i e  
h a s  t a b u l a t e d  t h e  age i n c id e n c e  o f  219 c a s e s . I n  th e  f i r s t
6 m onths 7 w ere  s e e n ;  i n  t h e  second  6 m onths 65 ; from  1 t o  2 
y e a r s  1 0 9 ; from  2 t o  3 y e a r s  2 5 ; from  3 t o  4 y e a r s  9; and  from  
4 t o  5 y e a r s  o n ly  4 .  I n  B r u e n ic h e ’ s 163 c a s e s  t h e r e  was o n ly  
a  s i n g l e  i n s t a n c e  o f  r i c k e t s  d u r in g  th e  f i r s t  6 m onths o f  
l i f e ;  19  c a s e s  o c c u r r e d  d u r in g  t h e  se co n d  6 m o n ths ;  79 from  
1 t o  2 y e a r s ;  47 from  2 t o  3 y e a r s ; 7 from  3 t o  4 y e ^ s ;  6 
from  4 t o  5 y e a r s ;  and  4 from  5 t o  8 y e a r s . I n  th e  f i f t h  v o l ­
ume o f  H e a th ’3 " D ic t io n a r y  o f  p r a c t i c a l  S u r g e ry " ,  P a r k e r  s t a t e  
-B  t h a t  h e  h a s  know ledge oflOOO c o n s e c u t iv e  r a c h i t i c  c a s e s .  
2 0 .2  ver  cen*tC202 c a s e s ) o c c u r r e d  d u r in g  t h e  f i r s t  6 m onths o f  
l i f e ; 2 7 .8  p e r  c e n t . (278 c a s e s )  A i r in g  t h e  se co n d  é  m on ths ;
2 3 .8  p e r  c e n t . (238 c a s e s ) d u r i r ^  t h e  t h i r d  6 m o n th s ;1 4 .4 p e r  
c e n t . (1 4 4  c a s e s ) d u r i n g  th e  f o u r t h  s i x  m o n th s ;9 .8  p e r  c e n t .
(98 c a s e s )  d u r in g  th e  t h i r d  y e a r ; l . 8  p e r  c e n t . (18 c a s e s ) d u r ­
in g  t h e  f o u r t h  y e a r ; 1 . 4  p e r  c e n t . ( l 4  c a s e s ) d u r i n g  th e  f i f t h  
y e a r ; a n d  «8 p e r  c e n t . (8  c a s e s )  d u r in g  t h e  s i x t h  y e a r  o f  t h e  
p a t i e n t ’ s e x i s t e n c e . P a r k e r ’ s i r e s e a r c h e s  show t h a t  t h e r e  i s  a  
g r e a t  frec juency  o f  r i c k e t s  d u r in g  t h e  e a r l i e r  m onths o f  
c h i l d  l i f e , e s p e c i a l l y  d u r in g  th e  seco n d  h ^ f  o f  t h e  f i r s t  
y e a r ; a l s o  t h a t  i t  i s  by  no means r a r e  d u r in g  t h e  t h i r d  s i x  
m onths and t h a t  a f t e r  th e  f i r s t  h a l f  o f  t h e  se co n d  y e a r  t h e r e  
i s  a  rep  i d  and  m arked f a l l  i n  t h e  number o f  c a s e s  o b s e r v e d . i
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I  have g iv e n  lo n g  c o n s i d e r a t i o n  to  an i n f i n i t y  o f  s t a t i s t i c a l  
c o m p i la t io n s  o i t h e  age in c id e n c e  o f  r i c k e t s  .b o t h  i n  t h i s  
cou n try  and a t  H o ^ , and d u r in g  th e  p u r s u a n c e  o f  s u c h  s t u d i e s  
have n o te d  , .ia t t h e  number o f  c a s e s  h a p p en in g  i n  t h e  f i r s t  an 
-d  seco nd  y e a r s  v e r y  g r e a t l y  ex ceeds  t h a t  o f  o t h e r  p e r i o d s  o f  
t h e r e  i s  a  very  r a p i d  d im in u t io n  o f  t h e  d i s e a s e  
in  t h e  su b s e q u e n t  y e a r s .T h e  p redom inance  o f  fem a le  c a s e s  o v e r  
th o se  o f  m aA D s,accord ing  to  c e r t a i n  t a b u l a t i o n s  .ma],/" be  due t o ,  
I  t h i n k , t h e  g r e a t e r  d e l i c a c y  o f  fem a le  c o n s t i t u t i o n . !  have 
seen  a  l o t  o f  c a s e s  i n  w hich  t h e  f i r s t  o c c u r r e n c e  o f  t h e  d i s ­
ease  was p u t  a t  s i x  m onths ; numerous o t h e r s  o c c u r r e d  a t  two 
and a  h a l f  y e a r s , t h e  mean age  o f  in c id e n c e  b e in g  f i f t e e n  
m o n th s .In  some o f  t h e s e  p e r s o n a l  e x p e r i e n c e s  i t  seemed p o s s ­
i b l e , in d e e d  j u s t i f i a b l e , t o  a s s i g n  t h e  o r i g i n a t i o n  i n  l a r g e  
p a r t  t o  p r o l o n g a t i o n  o f  t h e  f u n c t i o n  o f  l a c t a t i o n ; a n d  I  have 
n o ted  an e a r l i e r  o n s e t  o f  r i c k e t s  i n  i n f a n t s  a r t i f i c i a l l y  
r e a r e d , w i t h  d e la y e d  age in c id e n c e  u n d e r  t h e  l a c t a t i o n  c i r c u m s t  
-an ce  j u s t  m e n t io n e d ,A l th o u g h  th e  d i s e a s e  may n o t  be  e v id e n t  
i n  an i n f a n t  b e f o r e  t h e  end o f  th e  f i r s t  y e a r , i t  i s  a d v i s a b l e  
t h a t  t h e  m in o r  s y g g e s t iv e  s^moptoms of th e  d y s c r a s i a  s h o u ld  be 
c a r e f u l l y  s e a r c h e d  f o r  a t  a  much e a r l i e r  p e r i o d , i n  o r d e r , i f  
p o s s i b l e , t o  a r r e s t  t h e  i n s i d i o u s  advance o f  th e  a f f e c t i o n  
b e fo re  t h e  l a t e r  e f f e c t s , -  su ch  a s  m a l n u t r i t i o n , r e t a r d a t i o n  
o f  developm ent o r  d e f o r m i t i e s  o f  t h e  s k e l a t a l  s y s t e m , -  hav e  
made t h e i r  a p p e a ra n c e  and p e rm a n e n t ly  d i s a b l e d  o r  i n t e r f e r e d  
w ith  t h e  s t a t u r e  o r  p h y s i c a l  c o n fo rm a t io n  o f  t h e  i n d i v i d u a l .
C l  i  m a  t  a
Any a c c o u n t  o f  t h e  g e o g ra p h ic a l  d i s t r i b u t i o n  o f  r i c k e t s  
must be  p r e m is e d  w i t h  t h e  a f f i r m a t i o n  t h a t  i t  i s  p r a c t i c a l l y  
w orldw ide  i n  o c c u r r e n c e , th o u g h  much more o f t e n  e n c o u n te r e d  i n  
c o u n t r i e s  w h ic h  a r e  c o ld  and  damp,p a r t i c u l a r l y  u n d e r  c irc u m ­
s t a n c e s  o f  d e f i c i e n c y  i n  s u n l i g h t  i n  l o n g - w i n t e r  c l im e s .M o re  
o f  i t , t h e n , i s  s e e n  i n  t e m p e ra te  c o u n t r i e s , and  i s  t h e r e f o r e  
v e ry  w e i r  known i n  r e g io n s  o f  c o l d , d a r p , c h a n g e a b le  w e a th e r ,  
su c h  8.S G re a t  B r i t a i n , H o l l a n d , p a r t s  o f  Germany, Au s t r i a ,  F r a n c e , 
and I t a l y  -  t h e  n o r t h  e s p e c i a l l y .O n  th e  o t h e r  hand, i t  i s  
f a v o u r a b ly  i n f l u e n c e d  and t e n d s  t o  d ie  ou t u n d e r  c o n d i t i o n s  o f  
d r y n e s s , s u n l i g h t  and  abundan t warmth.To a  l a r g e  e x t e n t  i t  i s  
an a f f e c t i o n  o f  a l l  t h e  l a r g e  modern c i t i e s  and m a n u fa c tu r in g  
t o w n s . I t  i s  q u i t e  common i n  th e  l a r g e  t w n s  o f  A u s t r a l i a  and 
Mew Zeal a n d ,a n d  t h e r e  a r e  even  numerous c a s e s  i n  th e  b u sh  and  
f o r e s t  d i s t r i c t  s . T r a v e l l e r s  t e l l  u s  t h a t  t h e  d i s e a s e  i s  a l ­
most unknown i n  t h e  ex trem e  n o r t h  -  e . g . ,  G r e e n l a n d , I c e l a n d ,  
as  7 /e l l  a s  i n  Norway and D e n m a rk :p o s s ib ly  b e c a u se  i n  a l l  t h e s e  _ 
c o u n t r i e s  H û à t-p ro d u c in g  f a t  e n t e r s  l a r g e l y  i n t o  t h e  d i e t a r y  
o f  t h e  p e o p le .C a s e s  which o c c u r  i n  t h e s e  p a r t s  a r e  s a i d  t o  be 
o f  a  very  m in o r  c h a ra d te r .C o m in g  to  A s i a , i t  i s  i n t e r e s t i n g  
to  n o te  a  m arked  c o n t r a s t  i n  th e  g r e a t  r a r i t y  o f  t h e  m alady  
i n  C h ina , J a p a n ,T u r k e y ,a n d  t h e  l i k e  p l a c e s . C o n t r a r y  t o  what 
o b t a in s  i n  t h e  n o r t h  o f  I t a l y , r i c k e t s  i s  se ldom  s e e n  i n  
G r e e c e . !  am t o l d  t h a t  i t  i s  v e ry  common amongst t h e  E g y p t i a n s  
o f  t h e  lo w e r  o r d e r s ; a n d  ray in fo rm a n t  e x p la in s  t h i s  on t h e  
g round  o f  t h e  p r e v a l e n c e  amongst them o f  su ch  d e b i l i t a t i n g  
c o n d i t i o n s  a s  t u b e r c u l o s i s ,p r o lo n g e d  l a c t a t i o n , b a d  v e n t i l a t ­
io n  and e a r l y  m a r r i a g e .  T r o p ic a l  o b s e r v e r s  r e p o r t  t h a t  t h e  
m alady i s  v e ry  r a r e  i n  hh# c o u n t r i e s , p o s s i b l y  b e c a u s e  i t  i s ,  
when o c c u r r i n g , s o  m i ld  i n  e v o l u t i o n  t h a t  i t s  symptoms a r e  
o v e r lo o k e d  o r  d i s r e g a r d e d . l t  i s  v e ry  r a r e  i n  m o u n ta in o u s  d i s ­
t r i c t s  o r  a t  h ig h  a l t i t u d e s , e s p e c i a l l y  i f  th e  s o i l  i s  d ry ;  
w hereas  l o w - l y i n g  and  m arshy  l o c a l i t i e s  show in n u m erab le  
i n s t a n c e s  o f  t h e  d is  e a s e .S u c h  p l a c e s  a r e  a p t  t o  be a t  t im e s  
c o ld  and d a r % , th e r e f o r e  f a v o u r in g  b r o n c h i a l  ^ d  i n t e s t i n a l  
c a t a r r h s  and p r e d i s n o s in g  t o  th e  a i lm e n t  . S i m i l a r l y ,  i t  i s  more 
o f t e n  s e e n  to  a r i s e "  in  t h e  c o ld e r  s e a s o n  o f  t h e  y e a r ,w h e n  
th e  p e o p le  a r e  l e s s  o f t e n  i n  t h e  open a i r .S o m e  w r i t e r s  o f  
n o te  c o n s i d e r  t h a t  c l im a te  and a  d e f i c i e n c y  o f  oxygen i n  th e  
f e s p i r e d  a i r  a r e  v e ry  im p o r ta n t  f a c t o r s  i n  t h e  o r i g i n a t i o n  
o f  r i c k e t s , t h e  in f r e q u e n c y  o f  w h ich  i n  h o t  c l i m a t e s  t h e y  
e x p l a i n  by  t h e  o p sn —a i r  l i v e s  w hich  b o th  m o th e rs  and c h i l d r e n  
l e a d  i n  su c h  p l a c e s  .T h is  w ould  e x p la in  th e  r a r i t y  o f  r i c k e t s  
i n  I n d ia ,w h e r e  i t  seems t o  be l i m i t e d  t o  tn e  c h i l d r e n  o f  s o l — i
d i e r s  l i v i n g  i n  damp l o c a l i t i e s  and m arshy  p l a c e s , a n d  who a r e  j
- J '
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t h ^  i t  is^ by  no means i n f r e q u e n t  i n  A u s t r a l i a , i n  c e r t a i n  
p a r t s  o f  w n ic J i ,b e in g  m o d i f ie d  by th e  s e r a i t r o p i c a l  c l i m a t e , t h e  
o sseo us  a n o n ia l le s  a r e  o f  l e s s  s e v e r i t y  t h a n  i n  t e m p e r a t e
.M u sk e tt  ( A u s t r a l a s  .Med.Mag, ,1891 ,pp  . 2 8 5 - 2 9 1 ) ,w r i t i n g  
o f  t h e  A u s t r ^ i a n  o c c u r r e n c e  o f  r i c k e t s , s t a t e s  t h a t  t h e  a b s e n ­
ce o f  d e f o ^ i t i e s  i s  due to  t h e  f a c t  t h a t  i n  su c h  a  s u b t r o p ­
i c a l  c l i m a t e  t n e  c h i l d r e n  r e q u i r e  l e s s  an im al f a t  and  p r o t e i d  
i n  t h e i r  f o o d , a s  th e  s t a r c h y  e le m e n ts  s a t i s f y  t h e  r e q u i r e ­
m ents o f  t h e  sy s tem  and th e  o sse o u s  t i s s u e s  a r e  n o t  so a d v e r ­
s e l y  a f f e c t e d  a s  i n  c o ld e r  r e g io n s  .A lth o u g h  a  c o ld  c l i m a t e  
and an  u n h e a l th y  env iro nm en t a r e  m ark ed ly  p r e d i s p o s i n g  to  
th e  o c c u r r e n c e  o f  r i c k e t s , t h a t  a f f e c t i o n  a f f e c t s  a l l  r a c e s  
a l i k e  a s  a  r u l e . I n  t h e  l a r g e  c i t i e s  o f  A m erica  i t  i s  common 
e n o u g h ,th o u g h  c o m p a r a t iv e ly  r a r e  i n  s p a r s e l y  p o p u l a t e d  Canada. 
I n  Mew York and  su ch  g r e a t  c i t i e s  a s  P h i l a d e l p h i a  m ost r i c k ­
e t s  i s  s e e n  amongst t h e  I t a l i a n s  and  n e g r o e s j a n d  ex trem e  
c a se s  a r e  s a i d  t o  be a lm o s t  i n v a r i a b l y  r e s t r i c t e d  t o  s u c h  
n a t i o n a l i t i e s . B u t  i t  m ust be  u n d e rs to o d  t h a t  th e  d i s e a s e  i s  
by no m eans c o n f in e d  to  t h e s e  two r a c e s .1% i s  i n t e r e s t i n g  t o  
n o te  t h e  f r e q u e n t  s e v e r i t y  o f  I t a l i a n  a f f e c t i o n , e v e n  b r e a s t ­
f e d  i n f a n t s  b e in g  l i a b l e  t o  t h e  d i s e a s e  .B o th  I t a l i a n s  and 
n e g ro e s  seem to  b e a r  b a d ly  t h e i r  t r a n s f o r m a t i o n  from  t h e  
warm sem i t r o p i c a l  c o u n t r i e s  t o  more t e m p e r a te  c l im e s  ; t h e y  
u n d o u b te d ly  s u f f e r  s e v e r e l y  from  t h e  c o n f in e d  l i f e  o f  t h e  
n o r t h e r n  c i t i e s :  f o r  t h e y  a re  o b l ig e d  t h e r e i n  to  l i v e  i n  d a rk  
c e l l a r s  o r  te n e m e n t  h o u se s ,w h e re  t h e r e  i s  l i t t l e  s u n s h in e ,a n d  
th e y  m is s  t h e  open a i r  and t h e  g e n i a l  warm th o f  t h e i r  
n a t i v e  l a n d . T h e i r  d i e t e t i c  custom s rem a in  u n a l t e r e d ; i n v a r i a b ­
l y  t h e y  c o n t in u e  t o  e a t  t h e  fo o d  t h a t  i s  c u s to m a ry  i n  t h e i r  
hom eland and on w hich  t h e y  do n o t  d ev e lo p  t h e  d i s e a s e :  so  t h a t  
th e  p r e v a l e n c e  o f  r i c k e t s  i n  t h e s e  two r a c e s , u n d e r  new c o n d i t ­
io n s  o f  l i f e , i s  n o t  so much due t o  i n ^ r o p e r  fo o d  a s  t o  t h e  
f ia f l i î î iency  o f  f r e s h  a i r , s u n l i g h t  and w a r m th . I t  I s  p o s s i b l e ,  
th o u g h  n o t  p r o v e n , t h a t  t h e r e  may be  some r a c i a l  p e c u l i a r i t y  
w hich  t e n d s  t o  make them u n d u ly  s u s c e p t i b l e  t o  r a c h i t i c  
d i s e a s e . I n  t h e  S o u th e rn  S t a t e s  o f  A m erica  t h e  a f f e c t i o n  i s  no -  
t  common amongst t h e  n e g ro e s , b e c a u se  t h e y  a r e  a b l e  t o  s e c u r e  
p l e n t y  o f  f r e s h  a i r  and s u n l i g h t ; a n d  i t  i s  p r o b a b l e  a l s o  
t h a t  t h e y  t h e r e  l e a d  more o p e n - a i r  l i v e s  and  have  h o u se s  w h ich  
a r e  b e t t e r  v e n t i l a t e d  by w id e -o p e n  w in d o w s .In  th e  M aine Ô oast 
towns t h e  c h i l d r e n  a r e  a b le  to  have  p le n t j^  o f  f r e s h  a i r  and 
s u n l i g h t  ; and , a l th o u g h  man^r a r e  b a d ly  f e d  and o f t e n  by  a r t i f ­
i c i a l  m e a n s , r i c k e t s  i s  b u t  r a r e l y  s e e n  i n  t h i s  p a r t  o f  Amer­
i c a .  The d i s e a s e  i s  c o n s i d e r a b ly  m o d if i e d  by  c l i m a t e  and i n  
s e m i t r o p i c a l  c o u n t r i e s  maj?" make i t s  a p p e a ra n c e  i n  a  form  so 
a l t e r e d  o r  to n e d  down t h a t  t h e  t r u e  n a t u r e  o f  th e  a f f e c t i o n  
may be  o v e r lo o k e d  by t h e  c a r e l e s s  o b s e r v e r . I n  Mew York C i ty  
th e  o s s e o u s  a n o m a lie s  o f  r i c k e t s  a r e  l a t e  i n  making t h e i r  
a p p e a ra n c e  and c a s e s  w hich  show su c h  s l i g h t  symptoms a s  f r e t ­
f u l n e s s  and p e r s p i r a t i o n  ab o u t  th e  h e a d ,w i th o u t  any  g r o s s  
d e f o r m i t i e s  o f  t h e  bones,m ay  p a s s  u n o b s e rv e d  and  f a i l  t o  be 
d ia g n o s e d  a s  b e in g  accom panim ents o f  t h e  r a c h i t i c  s t a t e . T h e  
r e c o r d s  o f  t h e  I n f a n t  Asylum i n  t h a t  c i t y  show t h a t  1 c a s e  i n  
9 o f  t h e  c h i l d r e n  exam ined w ere r a c h i t i c . T h e  a f f e c t i o n  e v e r y ­
where i s  m ost common amongst t h e  c h i l d r e n  o f  t h e  p o o r  i n  t h e  
s lu m s , th o u g h  t h e  a f f l u e n t  members o f  t h e  commanity a r e  by no 
means exempt from  th e  d i s e a s e .O n  t h e  o t h e r  han d  s c u rv y  i s  
more f r e q u e n t  amongst t h e  c h i l d r e n  o f  t h e  w e l l - t # - d o ,o w i n g  t o  
t h e  a n t i s c o r b u t i c  e lem ent b e in g  d e f i c i e n t  i n  th e  food.Mo 
l e s s  t h a n  50 p e r  c e n t . o f  t h e  c l i i l d r e n  A t te n d in g  th e  London 
h o s p i t a l s  a r e  s a i d  t o  be  r a c h i t i c  , th o u g h  i n  c e r t a i n  y e a r s  th e  
f i g u r e  h a s  b e e n  3 0 ; t h e  p e r c e n t a g e s  i n  o t h e r  c i t i e s  o f  E u rope  
were P ra g u e  30 , V ien n a  80 , and  M a n c h e s te r  3 0 .  T hese  f i g u r e s ,  
w hich  a r e  g iv e n  by  Barlow  and  Bury  and  w h ich  c o n c e rn  c h i l d r e n  
u n d e r  t h r e e  y e a r s  o f  age ,haw e  t h e i r  a c c u ra c y  c a l l e d  i n  q u e s t ­
io n  by  E a s so w itz ,w h o  a f f i r m s  t h a t , i f  c r a n i o t a b e s  and s w e l l i n g  
o f  t h e  r i b s  w ere  i n c l u d e d , t h e  s t a t i s t i c s  o f  th e  E n g l i s h  
tow ns w ould  be h i g h e r  s t i l l  .T h is  seems t o  be th e  g e n e r a l  
o p i n i o n , i t  b e in g  b e l i e v e d  i n  m ost q u a r t e r s  t h a t  50 p e r  c e n t .  
ofheeb& tM & attending  c h i l d r e n  u n d e r  two y e a r s  o f  age h a v e  
r a c h i t i c  symptoms .Such  p o i n t s  a s  t h e s e  a r e  w e l l  b o rn e  o u t  by  
t h e  r e p o r t s  o f  t h e  Commission on p h y s i c a l  D é t é r i o r a t i o n .  I t  
h a s  been  a f f i r m e d  t h a t  c h i l d r e n  s u f f e r  from  r i c k e t s  more 
a c u t e l y , i f  n o t  more g e n e r a l l y , i n  t h e  S o r t h  o f  E n g la n d  t h a n  
i n  t h e  s o u t h e r n  p a r t s ,  t h e r e  b e in g  i n  t h e  fo rm e r  a  l a r g e r
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p r o p o r t io n  o f  deform ed c h i l d r e n  e n c o u n te re d  t h a n  i n  London, 
f o r  i n s t a n c e .T h e  employment o f  m o th e rs  i n  v a r i o u s  u n h e a l th y  
a v o c a t io n s  w ould  p a r t l y  a c c o u n t  f o r  t h e  g r e a t e r  p r e v a l e n c e  
o f  t h e  d i s e a s e  i n  t h e  p a r t  nam ed ,though  p o o r  and u n s u i t a b l e  
food i s  I n r g e l y  o p e r a t i v e . Duriiig th e  c o u r s e  o f  one of t h e  
m edica l i n s p e c t i o n s  i n  the  c i t y  o f  L e e d s , Y o r k s h i r e , t h e r e  
was found  50 p e r  c e n t . p f  r i c k e t s  i n  a  p o o r  s c h o o l , 8 p e r  c e n t ,  
i n  a  g o o d - c l a s s  o n e ,b u t  o n ly  7 p e r  c e n t . i n  a  p o o r  J e w is h  
schoo l .Some 2335 b o a rd  s c h o o l  c h i l d r e n  w ere ex am ined ;h ^ f  o f  
th e s e  w ere  r a c h i t i c  and  a  much l a r g e r  p r o p o r t i o n  h ad  d e f e c t ­
iv e  te e th .A m o n g s t  o t h e r  c h i l d r e n  i n  L e e d s  i t  i s  e s t im a t e d  
t h a t  from  15 t o  20 p e r  c e n t , a r e  r a c h i t i c . l t  i s  s a i d  t h a t  th e  
d i s e a s e  i s  d im in is i  in g  in  G la sg o w ,-  th o u g h  some have  d e n ie d  
t h i s , -  th e  fo rm er  "home of o s t e o to m i e s îR i c k e t s  i s  a  v e r y  comm­
on a i lm e n t  i n  S h e f f i e l d  and some o f  th e  d e f o r m i t i e s  e n c o u n te r ­
ed v e r y  r e p u l  ; iv e ;  t h i s  h a s  b een  r e f e r r e d  t o  t h e  f a c t o r y  work­
ing  o f  t h e  m o th e r s , th o u g h  d o u b t l e s s  o t h e r  f a c t o r s  a r e  a t  w o rk . 
C u r io u s ly  enough, r i c k e t s  i s  n o t  so common i n  L iv e r p o o l  as i n  
seme o f t h e  o t h e r  L a n c a s h i r e  towns .T h is  h a s  been  r e f e r r e d  t o  
th e  f a c t  t h a t  t h e r e  i s  n o t  so much o v e rc ro w d in g  i n  i t , a n d  to  
th e  f a c t  t h a t  t h e  p e o p le  a r e  b e t t e r  f e d  and h o u s e d ; th e  slum  
p o p u l a t i o n  t h e r e  a r e  m o s t ly  P o le s  and Germans and  no t n e a r l y  
so r a c h i t i c  a s  m ig h t  be su p p o sed  .M a n c h e s te r  i s  l e s s  o v e r ­
crowded t h a n  L ee d s  and t h e r e f o r e  l e s s  r a c h i t i c  . I n  t h e  fo rm e r  
c i t y , a c c o r d i n g  to  A s h b y , in  1903 t h e r e  w ere  901 i n f a n t s  and 
c h i l d r e n , o u t p a t i e n t s , s u f f e r i n g  from r i c k e t s  i n  i t s  e a r l y  
s t a g e s ;5 3 9  c h i l d r e n  o v e r  3 -4  y e a r s  o f  age  h ad  su c h  d e f o r m i t i e s  
a s  k n o c k -k n e e  and  b a n d y l e g s . l t  i s  a f f i r m e d  t h a t  t h e r e  i s  more 
o f  t h e  d i s e a s e  i n  E d in b u rg h  t h a n  i n  L o n d o n ,th o u g h  i t  does n o t  
seem to  b e  on t h e  i n c r e a s e . I n  B o s to n  some 80 p e r  c e n t . o f  t h e  
c h i l d r e n  a t t e n d i n g  t h e  d i s p e n s a r i e s  showed s i g n s  o f  r i c k e t s ;  
even a  h i g h e r  p e r c e n t a g e  i s  r e p o r t e d  from  R u s s ia ,w h e re  i t  i s  
9 5 , in c lu d in g  t h e  s l i g h t  o a s e s ;a n d  35 p e r  c e n t , a r e  more o r  
l e s s  s e v e r e l y  a f f l i c t e d . I n  Noznvay r i c k e t s  i s  s a i d  t o  b e  more 
common from  A p r i l  t o  J u n e ,a n d  th e  l e a s t  f r e q u e n t  from  
Movember to  Decem ber.A t J o h a n n e s s e n ’s c l i n i c  t h e r e  w ere  32 
p e r  c e n t . o f  r a c h i t i c  c h i l d r e n .
0 0-1 <i E x p o s u r e
V ery  young c h i l d r e n  a r e  v e ry  s u s c e p t i b l e  t o  e x p o su re  to  
c o ld ;  t h e  i n f a n t  becomes c h i l l e d ,  i t s  v i t a l i t y  i s  t h e r e b y  low ­
e re d  and soon  g a s t r o i n t e s t i n a l  d i s o r d e r s  o r  c a t a r r h a l  r e s p ­
i r a t o r y  c o n d i t i o n s  make t h e i r  a p p e a r  a n c e .  The l e g s  o f  t h e  
i n f a n t  a r e  n o t  i n f r e q u e n t l y  b a r e % e s p e c i a l ly  i n  t h e  c a s e  o f  
slum c h i l d r e n . I f  no n a p k in s  a r e  o t h e r  p r o t e c t i v e s  be w orn , 
th e  w ind  b low s upw ards and  s t r i k e s  t h e  abd om en ,the  o rg a n s  o f  
w h ic h a re  a p t  t o  be a d v e r s b l^  a f f e c t e d  by  su c h  n e g l e c t  . I n  
o t h e r  c a s e s  t h e  c h i l d  spen ds  much o f  i t s  t im e  i n  c r a w l in g  ab ­
out t h e  f l o o r ,w h e r e  c o ld  a i r  c i r c u l a t e s  i n  s t r o n g  c u r r e n t s ,  
c a r r y i n g  u s u a l l y  d u s t  and  g e rm s ,w i th  a g g r a v a te d  d a n g e r  t o  
t h e  r e c i p i e n t .  The s o l e s  o f  t h e  f e e t  a r e  p a r t i c u l a r l y  s u s c e p ­
t i b l e  t o  c o ld  and damp ; f o r  t h i s  r e a s o n  t h e y  have  been  r e f e r r ­
ed t o  by  Money as  " e x t e r n a l  k id n e y s ? I n  t h i s  way c o ld  may e a s i l  
- y . c a u s e  im pa irm en t o f  h e a l t h ; a n d  r i c k e t s  may fo l lo w  i n  t h e  
wake o f  m a l n u t r i t i o n  o r  t h e  lo w e re d  v i t a l i t y  t h u s  e n g e n d e re d .  
The c o ld n e s s  o f  t h e  c l i m a t e , t h e  la c k  o f  o u td o o r  l i f e  an d  t h e  
c o n s t a n t  b r e a t h i n g  o f  im pure  e l r  a p p e a r  t o  be t h e  c a u s e s  t h a t  
d im in i s h  t h e  r e s i s t i n g - p o w e r  i n  t h e  n eg ro  p d  I t a l i a n  r a c e s  
o f  A m erica  and  so in d u c e  a  s p e c i a l  s u s c e p t i b i l i t y  t o  r i c k e t s  
i n  t h e  c a s e  o f  tb è A r  i n f a n t  s .  B arlow  and  B u r y ,w h i l s t  a d m i t t i n g  
th e  u n f a v o u r a b le  i n f l u e n c e  o f  su c h  f a c t o r s  a s  we a r e  c o n s id -  
e r i n g ^ s t a t e  t h a t  i n s u f f i c i e n t  c l o t h i n g  o f  t h e  i n f a n t s *  l im b s  
must be  t a k e n  i n t o  c o n s i d e r a t i o n .
D i e t  ____
The f e e d in g  o f  t h e  i n f a n t  h a s  on in n u m e ra b le  o c c a s io n s  
been  b lam ed f o r ' t h e  p r o d u c t io n  o f  r i c k e t s ,  w i t h  t h e  r e s u l t  
t h a t  t h e  t h e o r i e s  r e g a r d i n g  th e  same a r e  a s  p l e n t i f u .1  a s  i n  
n o t  a  few i n s t a n c e s  f a n t a s t i c .  To d e a l  w i t n  a l l  o f  t h e s e  
would a b s o rb  q u i t e  a  b u lk y  t r e a t i s e :  so t h a t  i t  i s  p r o p o s e d  
m e re ly  t o  c o n s i d e r  o n ly  t h e  b e t t e r  known. When one comes t o  
i n v e s t i g a t e  t h e  c a u s a t i o n  o f  t h e  d i s e a s e  on modern and p r a c t ­
i c a l  l i n e s ,  one soon  c o n c lu d e s  t h a t  m ost o f  t h e  h y p o th e s e s
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^  e v id e n c e  s t r o n g  enough t o  j u s t i f y  t h e  c la im  t h a
- t  one f a c t o r  a lo n e  i s  o p e r a t i v e  i n  t h e  p r o d u c t i o n  o f  t h e  
m alady . C l im a te , -  e s p e c i a l l y  t h a t  o f  c o ld  and t e m p e r a t e  r e g ­
i o n s , -  h ad  a i r ,  i n s u f f i c i e n t  v e n t i l a t i o n  o f  h o u s e s ,  want o f  
s u n l i g h t ,  h e r e d i t y ,  s y p h i l i s  o r  c o n s t i t u t i o n a l  d i s o r d e r s , l a c k  
o f  l im e  i n  t h e  d r i j ^ i n - w a t e r  o r  i n  t h e  t i s s u e s  o f  t h e  body,
%nd e x c e s s  o f  l a c t i c  a c id  i n  t h e  b lo o d  may a l l  have  some p r e -  
d i s p o s in g  i n f l u e n c e j h u t  none a lo n e  i s  a b le  t o  make t h e  grow ing 
i n f a n t  r a c h i t i c .  The i n s u f f i c i e n c y  o f  s u c h  t h e o r i e s ,  t h e  r e f  o r e ,  
l e d  i n v e s t i g a t o r s  t o  tu c n  t o  d i e t e t i c  a n o m a lie s  and t o  i n q u i r e  
Af any e r r o r  i n  t h e  food  c o u ld  have  an u n f a v o u r a b le  i n f l u e n c e  
upon t h e  h e a l t h  o f  t h e  c h i ld ,w h ic h  m igh t c u lm in a te  i n  r i c k e t s  
e v e n t u a l l y .
One o f  t h e  f i r s t  l i n e s  o f  r e s e a r c h  l a y  i n  t h e  n a t u r a l  
food o f  t h e  t h e  i n f  a n t , i n q u i r y  be ing  d i r e c t e d  t o  th e  p o s s i b i l ­
i t y  o f  t h e r e  b e in g  a  f a u l t  As r e g a r d s  want o f  b a la n c e  o f  th e  
d i e t e t i c  c o n s t i t u e n t s , o v e r f e e d i n g , u n d e r f e e d i n g  and t h e  l i k e .  
The n a t u r a l  fo o d  o f  t h e  i n f a n t  i s  i t s  own m o th e r  * s m ilk  ; i t  i s ,  
t h e r e f o r e , a t  once e v id e n t  t h a t  i t  i s  o f  p r im e  im p o r ta n c e  t o  
examine i t , i f  t h e  n u r s l i n g  i% o f  r a c h i t i c  i n d i n a t i o n , A o  a s  
to  d e te rm in e  what a l t e r a t i o n  ^ o u l d  be  e f f e c t e d  i n  t h e  f e e d in g  
The g row ing  d i s i n c l i n a t i o n  o f  m otiiers  t o  s u c k le  t h e i r  i n f a n t s  
and th e  t e n d e n c y  t o  resume t h e i r  employmient t o o  soon a f t e r  
th e  b i r t h  o f  t h e  c h i l d  a r e  some o f  th e  c a u se s  o f  t h e  in c re a .s e  
o f  r i c k e t s  i n  modern t im e s .T h e y  u n d o u b te d ly  a r e  l a r g e l y  a c c ­
o u n ta b le  f o r  t h e  g r e a t  and  s t a t i o n a r y  i n f a n t i l e  m o r t a l i t y  s e e n  
d u r in g  t h e  l a s t  h a l f - c e n t u r y  o r  s o .  B u t , a s  t h e  i n f a n t  i s  
o f t e n  d e p r iv e d  o f  i t s  n a t u r a l  n o u r ish m en t  and  f e d  by a r t i f i c ­
i a l  m e a n s , i t  i s  j u s t  a s  im p o r ta n t  t o  a s c e r t a i n  i f  t h e  u s e  o f  
th e s e  s u b s t i t u t e s  f o r  th e  same aM  c o w 's  m i l k , -  i . e . , p a t e n t  
f o o d s , c o n d en se d  m i lk ,& c . , -  a r e  more l i a b l e  t o  c a u se  r i c k e t s , a n  
- d  what a l t e r a t i o n s  i n  t h e  d i e t a r y , o r  d e f e c t  a s  r e g a r d s  n u t r ­
i t i v e  v a l u e ,  can  be p r o d u c t iv e  o f  so  common a  d i s e a s e  a s  t h a t  
u n d e r  c o n s i d e r a t i o n .  M o th e r 's  m ilk  m ust be ta k e n  a s  th e  s t a n d ­
a r d  o f  t h e  h e a l t h y  d i e t  f o r  t h e  d e v e lo p in g  i n f a n t  a n d , t h e r e f o ­
r e ,  any s u b s t i t u t e  f o r  t h i s  m ust p o s s e s s  t h e  same e le m e n ts  i n  
p ro p e r  p r o p o r t i o n s .  I t  i s  a d v i s a b l e ,  t h e n ,  t o  s t a t e  r i g h t  now 
th e  c o m p o s i t io n  o f  human m i l k , t o  c o n s id e r  i t s  v a r i o u s  c o n s t i t ­
u e n ts  and  t h e n  to  a s c e r t a i n  what v a r i a t i o n s  t h e r e o f  i n j u r i o u ­
s l y  a f f e c t  t h e  i n f a n t  so f a r  a s  r i c k e t s  i s  c o n c e rn e d .
I n  common w i th  many o t h e r s , I  have  made a  s e r i e s  o f  a n a l ­
y se s  o f  m ilk  and f i n d  t h a t  t h e  c o m p o s i t io n  o f  t h e  human s e c r ­
e t i o n  i s , a p p r o x i m a t e l y , a s  f o l lo w s ;  P r o t e i d ,  1 ,5  p e r  c e n t . ;  
f a t .  3 .5  p e r  c e n t . ;  l a c t o s e ,  6 .5  p e r  c e n t . ; m in e r a l  s a l t s ,  0 . 2  
p e r  c e n t . ;  m is c e l l a n e o u s  c o n s t i t u e n t s ,  0 .6  p e r  c e n t . ;  w a t e r ,  
87 .7  p e r  c e n t .  A n o th e r  s e r i e s  o f  c a s e s  d e a l t h  w i th  th e  m ilk  
o f  25 women, 20 t o  46 y e a r s  o f  a g e ,  p r i m i p a r %  and m u l t i p a r a e ,  
w i th  h e s i t h y  i n f a n t s ,  d u r in g  t h e  f i r s t  t o  t h i r d  m onth o f  
l a c t a t i o n .  I n  s u c h  t h e  p r o t e i d s  amounted 0 .0 6  -  2 p e r  c e n t .  
, t h e  f a t  t o  0 .6 3  -  6 .6 5  p e r  c e n t . ,  and t h e  s u g a r  t o  2 .5 5  -  
9 .77  p e r  c e n t .  I  have found t h a t  t h e  m ilk  o f  p r i m i p a r a e  i s  
r i c h e r  i n  s u g a r , p r o t e i d s  and f a t  ; a l s o  t h a t  p o o r l y  n o u r i s h e d  
f e m a l e s , -  e s p e c i e i l y  when t h e r e  i s  an  e x c e s s  o f  s t a r c h y  f o o d , -  
g iv e  a  m ilk  t h a t  i s  p o o r  i n  t h e  p r o t e i d  c o n te n t  ; f u r t h e r , human 
m ilk  i s  r i c h e r  i n  f a t  be tw een  20 and 25 y e a r s  o f  a g e ,  r i c h e r  
in  p r o t e i d s  b e tw een  25 and 30 -  beyond w hich  l a t t e r  age t h e r e  
i s  more s u g a r  t h a n  b e f o r e .  The c a r d i n a l  p r i n c i p l e  w hich  I  
d e s i r e  to  em ph asise  a t  t h i s  j u n c t u r e  i s  t h e  f a c t  t h a t ,w h e n  
we come t o  examine I n t o  t h e  b e a r in g  t h a t  fo o d  may have on 
t h i s  d i s e a s e ,  b r e a s t f e d  i n f a n t s  seldom  s u . f f e r  from  r i c k e t s  up 
to  t h e  t im e  when w eaning  s h o u ld  o c c u r .  The conseq uence  i s  t h a t  
a s  a  fo o d  norm al b r e a s t  m ilk  o f  a  h e a l t h y  m o th e r  may be  r e g a r ­
ded a s  u n a b le  t o  make an i n f a n t  r a c h i t i c .  T h e re  seems r e a s o n  
to  b e l i e v e  t h a t  one o f  t h e  r e a s o n s  t h a t  r i c k e t s  i s  p r a c t i c a l l y  
unknown i n  C h ina , J a p a n  and  I n d i a  i s  b e c a u se  b r e a s t  f e e d in g  
e n jo y s  an  a lm o s t  u n i v e r s a l  vogue i n  such  p a r t s , I n  Ja p a n  99 
p e r  c e n t . o f  t h e  i n f a n t s  a r e  th u s  r e a r e d ; t h o u g h  t h e y  a r e  som et­
imes k e p t  a t  t h e  b r e a s t  f o r  y e a r s ,  f a t  o r  o i l  c o n s t i t u t e  
e x t r a  f o o d s .  I n  Burmah and I n d i a  r i c k e t s  i s  a  v e r y  r a r e  malady; 
th o u g h  i t  m ust be  remembered t h a t  n o t  a  few o f  t h e  i n f a n t s  
d ie  from  opium p o i s o n in g  b e f o r e  th e y  have  l i v e d  lo n g  enough t o  
s u f f e r  from i t ;  a l l  t h e  m o th e rs  n u r s e  t h e i r  own i n f a n t s  and , 
as  t h e  fo rm e r  l i v e  so much i n  t h e  open a i r , t h e  e lem ent o f  o v e r  
—crow ding s c a r c e l y  o b t a i n s ;  m o re o v e r , t h e  e v o l u t i o n  o f  t h e
f ? have  s u f f e r e d  from d i a r r h o e a  and  g a s t r i c  
o r i n t e s t ^ i a l  c a t a r r h , a r e  l i a b l e  t o  become r a c h i t i c  .D i g e s t i v e
t r o u b l e s , f l a t u l e n c e , v o m i t i n g , d i a r r h o e a , & c , ,  th o u g h  o f t e n  t h e
p r e c u r s o r s  o f  r i c k e t s , a r e  no t  a lw ays p r e s e n t  .Many young c h i l ­
dren  w i th  no p r e l i m i n a r y  d i g e s t i v e  d i s t u r b a n c e s  become r a c h i t  
i c ,  wh2u e , o n  t n e  o t h e r  h a n d ,o th e r s  who may have  s u f f e r e d  v e ry  
much in d e e d  show no s ig n s  o f  t h e  d i s e a s e . I f , w i th  v o m it in g  and 
d i a r r h o e a ,  t n e  r e  i s  l a c k  o f  power t o  a s s i m i l a t e  f o o d , r i c k e t s  
may be e n g r a f t e d  upon t h e  m a ln u t? r i t io A a l  s t a t e , S t a r v a t i o n  cau  
ses  a t r o p h y  and n o t  r i c k e t s , o v e r f e e d i n g  b e in g  more l i a b l e  to  
e x c i t e  t h e  d i s e a s e , A f t e r  th e  f i r s t  y e a r  o f  l i f e  t h e  d e f e n d e r s  
o f  t h e  n u r s l i n g  a g a i n s t  r i c k e t s  a r e  n o t  so p o w e r fu l  .The m a te r  
- n ^  m ilk  d e t e r i o r a t e s  i n  q u a l i t y  and t h e  n u t r i t i o n  o f  th e  
c h i l d  b e g in s  to  s u f f e r  . I t  i s  p o s s i b l e  a l s o  t h a t  t h e  p r o lo n g e d  
d r a in  o f  n u r s i n g  h a s  t o l d  upon t h e  h e a l t h  o f  t h e  m other,w ho  
now i s  u n a b le  t o  s u p p ly  t o  t h e  i n f a n t  t h e  p r o p e r  p r o p o r t i o n  
o f  f o o d ,w i th  f e rm e n ts  and a n t i t o x i n s , w h ich  have been i t s  s a f e  
-g u a rd s  a g a i n s t  i n f e c t i o n  d u r in g  t h e  e a r l y  m onths o f  l i f e ,  
p re g n a n c y  d u r in g  l a c t a t i o n  a l s o  seems t o  a f f e c t  a d v e r s e l y  th e  
b r e a s t - f e d  i n f a n t  and t e n d  to w a rd s  th e  r a c h i t i c  d i a t h e s i s . I n  
s p i t e  o f  abundance  o f  good m a te rn a l  m i l k , r i c k e t s  o c c a s i o n a l l y  
makes i t s  a p p e a ra n c e  i n  i n f a n t s  who a r e  b e in g  f e d  a t  t h e  
m o th e r 's  b r e a s t  ; b u t , a s  a  g e n e r a l  r u l e ,  I  h av e  found t h a t  t h e  
d i s e a s e  o c c u r s  i n  n u r s l i n g s  o n ly  when t h e  m o th e r  i s  s i c k l y  
and d e b i l i t a t e d  o r  h a s  s u c k le d  t h e  c h i l d  i n t o  t h e  second  
y e a r ,  t h e  m ilk  h a v in g  f a l l e n  o f f  as  r e g a r d s  i t s  p r o p e r  compos 
- i t i o n . S o  good an o b s e r v e r  a s  A d r i a n c e ( A r c h .P e d i a t . ,1 9 1 2 )  
r e f u s e s  to  s u b s c r i b e  t o  t h e  common n o t io n  t h a t  b r e a s t - f e d  
i n f a n t s  n e v e r  become r a c h i t i c  ;he  t e l l s  u s  t h a t  c l i n i c a l  e x p e r  
- i e n c e  t e a c h e s  t h a t  i t  i s  no uncommon t h i n g  t o  s e e  t h e s e  i n f ­
a n t s  w i th  a  m i ld  ty p e  o f  t h e  d is  ease ,m o re  e s p e c i a l l y  c r a n i a l  
r i c k e t s , t h i s  b e in g  d i f f i c u l t  t o  e x p la in  e x c e p t  bp on th e  g r ­
ound t h a t  t h e  m ilk  c o n ta in s  a  d e f i c i e n c y  o f  b o n e -fo rm in g  
e le m e n ts  ;he  c o n s i d e r s  t h a t  a  d e f i c i  ency  o f  p r o t e i d s  and  s a l t s  
p r e d i s p o s e s  t o  r i c k e t s , t h o u g h  due r e g a r d  m ust be p a i d  t o  many 
o th e r  e t i o l o g i c a l  f a c t D r s j h e  p a y s  b u t  l i t t l e  a t t e n t i o n  t o  t h e  
p o s s i b l e  d e f i c i e n c y  o f  f a t , em p h a s is in g  t h a t  i t  i s  t h e  q u a l i t y  
o f  t h e  p r o t e i d s  w h ich  g iv e s  i n f o r m a t io n  c o n c e rn in g  t h e  f u n c t ­
io n a l  a c t i v i t y  o f  t h e  m ilk  ; he  c a u t i o n s  a g a i n s t  Afeeepting th e  
amount o f  f a t  a s  a  g u id e  f o r  e s t i m a t i n g  t h e  t r u e  v a lu e  o f  a 
m ilk  a s  a  fo o d  f o r  an  i n f a n t . The b r e a s t s  o f  t h e  n u r s in g  
m o th e r ,w i th  l i t t l e  e f f o r t , a r e  a b le  t o  s e c r e t e  f a t  and s u g a r ;  
b u t , i n  t h e  l a t e r  m o n th s ,p r o t e i d  i s  o n ly  p ro d u c e d  i n  s m a l l  
am'ount .The m ilk  o f  p ro lo n g e d  l a c t a t i o n  i s  d e f i c i e n t  i n  s a l t s  
and p r o t e i d s ; t h e  l a t t e r  w i l l  be v e ry  low  when l a c t a t i o n  i s  
abou t t o  c e a s e , a t  any r a t e  i n  t h e  n u r s in g  p e r i o d , u n l e s s  u n d e r  
em ergency o r  i n a b i l i t y  t o  s u c k le  t h e  c h i ld .T h r o u g h o u t  t h e  
e n t i r e  p e r i o d  o f  l a c t a t i o n  t h e  p e r c e n ta g e  o f  f a t  i n  human 
m ilk  i s  e x t r e m e ly  i r r e g u l a r , w h ereas  t h a t  o f  t h e  p r o t e i d s  rem­
a in s  c o n s t a n t  u n t i l  t h e  a p p ro a c h  o f  t h e  t im e  f o r  w eaning  t h e  
c h i ld ,w h e n  i t  f a l l s  r a p i d l y .B y  t h e  end o f  t h e  e i g h t h  m onth 
i t  i s  below  1 p e r  c e n t  .The s a l t s  o f  th e  m ilk  a r e  i n t i m a t e l y  
a s s o c i a t e d  w i th  t h e  p r o t e i d  and  a l s o  show g r a d u a l  d e c r e a s e  
d u r in g  t h e  p r o g r e s s  o f  t h e  l a c t a t i o n  f u n c t i o n .C a s e s  o f  r i c k ­
e t s  have  b een  from t im e  to  tim e  a t t r i b u t e d  t o  e x c e s s i v e  f e e d ­
ing  w i t h  f a t ;  and I  would s u g g e s t  t h a t  a  p o s s i b l e  e x c i t a n t  i s  
a  f a i l u r e , o n  t h e  p a r t  o f  t h e  i n f a n t  i n  t h e s e  c a s e s , t o  a b s o rb  
s u f f i c i e n t  p r o t e i d . T h e  p r o p o r t i o n  o f  t h e  c o n s t i t u e n t s  o f  t h e  
m ilk  m ust be k e p t  a t  a  nonna l s t a n d a r d ; o t h e r w i s e  m a l n u t r i t i o n  
- a l  d i s t u r b a n c e s  a r e  v e ry  a p t  t o  become p r o m in e n t .
An i n f a n t  c o u ld  n o t  s u r v i v e  i n  t h e  ab sen ce  o f  p r o t e i d  
from  i t s  d i e t , a s  i t  i s  t h e  o n ly  s u b s ta n c e  c a p a b le  o f  r e p l a c ­
in g  t h e  c o n s t a n t  n i t r o g e n o u s  w a s te  o f  t h e  c e l l s  o f  t h e  body 
and snooERkAxs; any i n t e r f e r e n c e  w i t h  t  he due s u p p ly  l e a d s  t o  
d i g e s t i o n  and  a s s i m i l a t i o n  o f  n o u r ish m en t b e in g  d i s t u r b e d .  
A lth o u g h  p r o t e i d  a lo n e  can s u s t a i n  l i f e , t h e  v i t a l  f u n c t i o n s  
a r e  g r e a t l y  a s s i s t e d  by th e  A d d i t io n  o f  f a t  and c a r b o h y d r a te  
to  t h e  d i e t a r y  t o  t h e  And t h a t  body h e a t  may be  a d e q u a te ly  
m a i n t a i n e d . l t  would a p p e a r  t h a t  22 p a r t s  o f  p r o t e i d  c ^  do 
th e  work o f  10  p a r t s  o f  f a t ; b u t  o n ly  o n e - h a l f  o r  t w o - t h i r d s  
as  much p r o t e i d  a r e  r e q u i r e d  i f  f a t  and  c a r b o h y d r a t e  a r e  a l ­
so p r e s e n t  i n  t h e  f o o d , p r o t e i d  a p p e a rs  i n  t h e  form  o f  c a s e i n  
and album en i n  m i lk ;a n d  i t  sh o u ld  h e r e  be n o te d  t h a t  t h e  
p r o p o r t i o n s  d i f f e r  i n  t h e  m ilk  o f  t h e  woman and t h e  c o w ;in
22 ^ 
m ilk  t h e r e  i s  0 .5 9  o f  c a s e i n  t o  2 .8 8  i n  t h e  c a s e  o f  th e
cow 8 p r o d u c t ,w hereas  t h e  albumen amounts t o  1 .2 3  i n  t h e  
forn-er a s  com pared w i th  6 .5 3  i n  t h e  l a t t e r  -  m aking a  t o t a l  
o f  1 .8 2  j o r  t h e  m o ther  and 9 .4 1  f o r  the  cow p r o t e i d  s t a r v a t ­
io n  o e u a s s o n s  baxkw ard developm ent ; t h e  i n f a n t  becomes weak i n  
m u s c le , s i t t i n g  up becomes d e la y e d  and th e  c h i l d  i s  l a t e  i n  
c ra w l in g  and i n  l e a r n i n g  to  s t a n d  o r  w a lk .T h e  m ost c o n s t a n t  
s ig n  o f  p r o t e i d  s h o r t a g e  i s  anaem ia.The r e  w i l l  a ls o  be  p o o r ­
n e ss  o f  c i r c u l a t i o n , f l a b b i n e s s  o f  t i s s u e s  and f a i l u r e  o f  n u t r  
i t  i o n ,  w i t h  i n a b i l i t y  t o  d i g e s t  the  o t h e r  fo o d  c o n s t i t u e n t s .
The c h i l d  b e c o m e s f r e f f u i ,p e e v i s h  and i r r i t a b l e , t h e r e  i s  a  
f r e q u e n t  te n d e n c y  t o  p e r s p i r a t i o n  a b o u t  th e  h ead  and th e  f o n t  
- a n e l l e s  and s u t u r e s  o f  th e  h ead  a r e  l a t e  i n  c l o s i n g  .T hese  
s ig n s  o f  m a l n u t r i t i o n  from p r o t e i d  d e f i c i e n c y  c l o s e l y  re sem b i 
- e  what we o b se rv e  i n  r i c k e t s ;  t h e  l e s s o n  i s  o b v io u s , n a m e ly , 
t h a t  t h e  i n f a n t ' s  food  s h o u ld  c o n ta in  a  p r o p e r  p r o p o r t i o n  o f  
th e  c o n s t i t u e n t  named.
We f i n d  t h a t  t h e  s a l t s  a r e  i n  a  s t a t e  o f  o r g a n ic  combin­
a t i o n ,  t h e  c a lc iu m  and p h o sp h o ru s  b e in g  combined w i th  c a s e i n ,  
p h o sp h o ru s  i s  an  a c t i v e  c e l l  c o n s t i t u e n t  and i s  a lw ays p r e s s ­
en t  when t h e r e  i s  most a c t i v e  g row th  g o in g  on . The im p o r ta n c e  
o f  c a lc iu m  l i e s  i n  th e  f a c t  t h a t  i t  s u p p l i e s  t h e  l im e  w h ich  
i s  so e s s e n t i a l  t o  a  p r o p e r  p r o c e s s  o f  bone fo rm a t  io n .M i lk  
w hich  i s  d e f i c i e n t  i n  c a s e i n  w i l l  be  p o o r  i n  c a lc iu m .,p h o sp h ­
o ru s  and  i r o n ;  t h e  consequence  o f  i t s  i n g e s t i o n  w i l l  be t h a t  | 
a  p r e d i s p o s i t i o n  t o  r i c k e t s  may o c c u r .  |l
One o t h e r  c o n s t i t u e n t  o f  human m ilk  which r e q u i r e s  
m en tio n  i s  l e c i t h i n ;  t h i s  i s  an o r g a n ic  compound n e c e s s a r y  h
f o r  t h e  developm ent and r e p a i r  o f  t h e  n e rv e  t i s s u e s  o f  t h e  m
body . :|
E veryone  knows t h a t  in n u m e rab le  i n f a n t s  a r e  f e d  a t  th e  
b r e q s t , b u t  r e c e i v i n g  t h e  a d d i t i o n a l  n o u r ish m e n t  o f  some 
su ch  f a r i n a c e o u s  food  a s  b o i l e d  b r e a d  o r  b i s c u i t . T h i s  c l a s s  
o f  p a t i e n t  i s ,  I  f i n d ,  by no means e a sy  to d e a l  w i th ;  f o r  
t h e  m o th e r ,  i f  q u e s t io n e d  abo u t t h e  f e e d in g  o f  h e r  c h i l d  
a lm o s t  a lw ays  r e p l i e s  t h a t  i t  i s  h a v in g  t h e  b r e a s t ,  and o n ly  
c lo s e  q u e s t io n i n g  d i s c l o s e s  t h e  im p o r ta n t  f a c t  t h a t  s t a r c h y  
food  i s  g iv e n  i n  a d d i t i o n .S u c h  m o th e rs  u s u a l l y  r e s e n t  any  
a d v ic e  o f f e r e d  and i n  th e  smug a s s u r a n c e  o f  an  e a sy  d i e t e t i c  
c o n s c ie n c e  she  l e n d s  e a r  t o  t h e  p l a u d i t s  o f  t h e  g ra n d m o th e r ,  
r e l a t i v e s  o r  i n t e r f e r i n g  n e ig h b o u rs  .N e v e r t h e l e s s ,  i t  i s  a  
f a c t  t h a t  some o f  t î i e s e  i n f a n t s  t h r i v e  b e t t e r  w i th  t h e  a d d i t ­
io n  o f  w e l l - b o i l e d  b r e a d ;  and  what i s  known a s  " b r e a d - j e l l y "  
c o n s t i t u t e s  a  v a l u a b l e  d i e t e t i c  add  i n  c a s e s  o f  d i a r r h o e a  
o r  when t h e  c h i l d  r e s e n t s  o rd inar j^  m i l k . I n  g e n e r a l , how ever, 
a  l a r g e  p r o p o r t i o n  o f  such, m ix e d - fe d  c h i l d r e n  s u f f e r  from  
c o n v u ls iv e  t r o u b l e s  o r  d i s o r d e r s  o f  t h e  s tom ach  o r  b o w e ls .
I  have  o f t e n  t r i e d  t o  f o r m u la te  some d e f i n i t e  o p in io n  a s  t o  
w h e th e r  o r  n o t  i n f a n t s  f e d  on t h e  b r e a s t , w i t h  a  sm a ll  a d d i t ­
i o n  o f  f a r i n a c e o u s  food ,m ore  o f t e n  become r a c h i t i c  th a n  
o t h e r s  n o t  so b ro u g h t  u p .  I  have  se e n  a  few i n s t a n c e s  o f  su c h  
a  h a p p e n i n g ; i n  th e  o t h e r s  th e  b r e a s t  f e e d in g  was somewhat 
i r r e g u l a r l y  p e r fo rm e d  and a  d e f i n i t e  c o n c lu s io n  c o u ld  n o t  be  
drawn.By f a r  t h e  m a j o r i t y  o f  c a s e s  o f  r i c k e t s  w hich  I  have  
seen  i n  t h i s  c o u n t r y  and e l s e w h e r e ,b o t h  i n  p u b l i c  i n s t i t u t i o n  
-3  and  âù  t h e  hom e,com prised  c h i l d r e n  r e a r e d  upon  c o w 's  m i lk ,  
t h e  con d en sed  p ro d u c t  o r  p a t e n t  fo o d s  so  c a l l e d . I n  su ch  c a s e s  
I  have  made i n v e s t i g a t i o n  i n t o  th e  s u r r o u n d in g s  and h a b i t s  
o f  t h e  c h i l d ; t h o u g h  I  have  found  such  d e f e c t i v e  i n  v e ry  many 
i n s t a n c e s , t h e  r e a l  and Almost i n v a r i a b l e  d e f e c t  h a s  been  i n  
t h e  im p ro p e r  m anner o f  f e d d in g  by  h a n d . I n  t h e  s i x t h  e d i t i o n  
o f  h i s  work on " A r t i f i c i a l  F e e d in g " ,  C head le  c o n te n d s  t h a t  
t h e r e  i s  o n ly  one c o n s ta n t  f a c t o r  p r e s e n t  i n  t h e  e t i o l o g y  o f  
r i c k  e t  s  n a m e ly , t h e  food  f a c t o r ; h e  m a in t a in s  t h a t  a l l  o t h e r  
c o n d i t i o n s , -  such  as want o f  s u n l i g h t , b a d  a i r  and damp and 
i n s a n i t a r y  s u r r o u n d i n g s , -  m e re ly  a s s i s t  by d e g ra d in g  t h e  
n u t r i t i o n  o f  th e  c h i l d  and a r e  n o t  a lw ays  p r e s e n t  o r  n e c e s s ­
a r y  f o r  t h e  p r o d u c t i o n  o f  t h e  d i s e a s e ;  he h a s  n e v e r  se en  a  
o h i l d , p r o p e r l y  f e d  and f r e e  from  d i e t e t i c  d i s o r d e r s , e v e n  i n  j
d n h e a l t l iy  si? r r o u n d i n g s , become r a c h i t i c  .T h is  i s , I  t h i n k ,  
r a t h e r  a  s t r o n g  s t a t e m e n t ; i t  c e r t a i n l y  does n o t  th o ro u g l i iy  '
e x p la in  t h e  f a c t  t h a t  t h e  I t a l i a n s  and n e g ro e s  a lm o s t  a lw ays 
become r a c h i t i c  when t r a n s p l a n t e d  from  t h e i r  w&rm t o  th e  
c o l d e r  c l i m a t e  o f  A m erica  and p r o b a b ly  t o  m u c h i l^ s s  h e a l t h y  
hom es, b u t  u n d e r  c o n d i t i o n s  i n  w hich  t h e i r  accus to m ed  d i e t  ,
J
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i s  p e r s e v e r e d  w ith .T h o u g h  r i c k e t s  i s  an a f f e c t i o n  o f  th e  p o o r  
i t  n e v e r t l i e l e s s  o c c u rs  amongst c h i l d r e n  l i v i n g  u n d e r  t h e  b e s t  
h y g ie n ic  c irc u jr is ta n c e s  w ho ,as  a  r u l e , a r e  f e d  by a r t i f i c i a l  
m eans,m ore e s p e c i a l l y  on p a t e n t  fo o d s ,w h ic h  a r e  to o  o f t e n  
r i c h  i n  c a r b o h y d r a t e s  and d e f i c i e n t  i n  p r o t e i d s  and  f a t  .The 
two e le m e n ts  d e f i c i e n t  i n  th e  food  o f  c h i l d r e n  who be cone 
r a c h i t i c  a r e  an im al f a t  and  p r o t e i d j b u t  t h e r e  may be a  p a u c i t -  
y o f  p h o s p h a te  o f  l im e  l i k e w i s e . I  have  a l r e a d y  r e f e r r e d  t o  
th e  f a c t  t h a t  p r o t e i d  i s  e s s e n t i a l  f o r  c e l l  g ro w th  and b o d i l y  
deve lopm en tJand  nave  shown how symptoms s i m i l a r  t o  c r a n i a l  
r i c k e t s  su p e rv e n e  when th e  p e r c e n ta g e  t h e r e o f  i s  re d u c e d  t o  a  
low p r o p o r t i o n  i n  th e  m o th e r 's  m ilk  . P r o t e i d , t h e n , i s  t h e  
c a r d i n a l  b a s i s  o f  t h e  f o o d ; i t  i s  a  t i s s u e  r e p a i r e r  and b u i l d e r  
, as w e l l  a s  a  b lo o d  p r o d u c e r .
The f a t  o c c u r s  i n  th e  sy s tem  i n  t h e  unchanged  c o n d i t i o n  
as s u c h . I t s  f ; .n o t io n s  a r e  i n  i n t i m a t e  a s s o c i a t i o n  w i th  t h o s e  
o f  t h e  p r o t e i d , i t  p o s s e s s i n g  t h e  p r o p e r t y  o f  s a v in g  n i t r o g e n ­
ous w a s te  and so a l lo w in g  th e  p r o t e i d  t o  expend i t s  e n t i r e  
en e rg y  on c e l l  p r o d u c t i o n . I n  o t h e r  w o r d s , i t  i s  a  p r o t e i d -  
s p a r e r  and p r e v e n t s  t i n s  e lem en t b e in g  drawn upon t o  s u p p ly  
body h e a t ; f o r  i f  t h e  p r o t e i d  i s  u se d  f o r  t h i s  p u p ro s e  t h e  
body s u f f e r s  and t h e  c h i l d  may s u f f e r  from  m a l n u t r i t i o n ,  
anaem ia  and o t h e r  t r o u b l e s . F a t  a l s o  a s s i s t s  i n  t h e  f o rm a t io n  
o f  b o n e ,p r o b a b ly  by a id i n g  th e  a b s o r p t io n  from  t h e  i n t e s t i n e s  
o f  in o r g a n ic  s a l t s ,  e s p e c i a l l y  the  e a r t  by p h o s p h a te s  .On a  m ilk  
d i e t , i f  f a t s  a r e  w i t h - h e l d  o r  g r e a t l y  r e d u c e d , t h e s e  s a l t s  
a p p e a r  i n  g r e a t  q u a n t i t i e s  i n  t h e  e v a c u a t io n s  6 f  th e  b o w e ls .
A c h i l d  r e q u i r e s  more f a t  t h a n  an a d u l t  i n  th e  c o u r s e  o f  t h e  
d a y . I t  i s  s a i d  t h a t  a  c h i l d  u n d e r  1^  y e a r s  o f  age  n e ed s  30 t o  
45 grammes o f  f a t  and 60 t o  90 grammes o f  c a r b o h y d r a te « t i . e . ,
1 t o  2 o r  t h e  p r o p o r t i o n  i n  m ilk )  ; w hereas  an  a d u l t  m an ,do in g  
m o d era te  w o r k . r e q u i r e s  56 grammes o f  f a t  t o  500 grammes o f  
c a r b o h y d r a te  ( o r  1 i n  9 o n ly )  .The t o t a l  r e q u i r e d  by  th e  i n f a n t  
i n  t h e  tw e n ty - f o u r  h o u rs  i s  30 t o  45 grammes a g a i n s t  56 gram­
mes by t h e  grown-up p e r s o n : s o  t h a t  th e  i n f a n t  n e ed s  from  o ne-  
h a l f  to  t h r e e - q u a r t e r s  a s  much f a t  itei i t s  food  a s  an  a d u l t  
i n d iv i d u a l .O n  t h e  o t h e r  h a n d , th e  c h i l d  r e q u i r e s  l e s s  s t a r c h .  
The m a te r n a l  m ilk  p e r f e c t l y  s u p p l i e s  th e  c h i l d ' s  r e q u i r e m e n ts  
i n  t h e s e  p a r t i c u l a r s . A l l  th e  s c i e n t i f i c  w i t n e s s e s  i n  t h e  
r e p o r t  ofl fD h y s ic a l  D e t e r i o r a t i o n "  a g re e  t h a t  r i c k e t s  i s  c a u s ­
ed by  d e f e c t i v e  d i g e s t i o n  and im p ro p e r  f e e d i n g , e s p e c i a l l y  w i th  
a r t i f i c i a l  fo o d s  .Tlie a f f e c t i o n  i s  n o t  i n f r e q u e n t l y  n o t  due t o  
a c t u a l  want o f  f o o d , -  f o r  t h e r e  i s  o f t e n  an abundance o f  th e  
wronfT s o r t  o f  f o o d , -  bu t t o  a  want o f  no u r ish m en t  o f  t h e  p r o ­
p e r  k i n d . I n  o t h e r  w o r d s , i t  i s  a  q u e s t i o n  o f  q u a l i t y , n o t  o f  
q u a n t i t y : s o  t h a t  t h e  p r o d u c t i o n  o f  t h i s  d i s e a s e  m ust be r e f ­
e r r e d  t o  a  S p e c i a l , b u t  no t a  g e n e r a l ,  d i e t e t i c  i n c o r r e s t n e s s .
As s u b s t i t u t e s  f o r  t h e  m a te r n a l  m ilk  a  l a r g e  v a r i e t y  o f  
s o - c a l l e d  fo o d s  have been  em p lo y ed ,th e  commonest p e rh a p s  o f  
t h e s e  b e in g  co w 's  m ilk  d i l u t e d  w i th  w a te r  o r  g r u e l s , cond en sed  
m i lk ,m i lk  w i th  f a r i n a c e o u s  s u b s t a n c e s , a n d  p a t e n t  fo o d s  a lo n e ,  
i n c l u d i n g  d e s i c c a t e d  m i l k . I t  i s  no t ACten t h a t  we f i n d  such  
m a te rn a l  s u b s t i t u t e s  conform ing  t o  t h e  c o m p o s i t io n  o f  t h a t  
im p o r ta n t  form o f  n o u r ish m e n t  .Cow 's m ilk  c o n t a i n s  3 p e r  c e n t ,  
o f  p r o t e i d ,  4 p e r  c e n t . o f  f a t  and 5 .1  p e r  c e n t ,  o f  c a rb o h y d r ­
a t e  ; w h e rea s  t h e  p e r c e n t a g e s  i n  t h e  c a s e  o f  hitman m ilk  a r e  
r e s p e c t i v e l y  1 . 5 ,  3 .5 ,  and 6 . 5 . The m ilk  o f  t h e  c o w , t h e r e f o r e ,  
i s  r i c h e r  i n  p r o t e i d , b u t  w eaker i n  f a t  and c a rb o h jrd ra te  t h a n  
human m i l k .F o r  t h e  p u rp o se  o f  th e  r e d u c t i o n  o f  t h i s  e x c e ss  o f  
p r o t e i d  i t  i s  cu s tom ary  t o  d i l u t e  c o w 's  m ilk  w i th  w a te r ; a n d  
f o r  t h e  su p p ly  o f  th e  d e f i c i e n t  c o n s t i t u e n t s  cream  and  s u g a r  
a r e  n o t  i n f r e q u e n t l y  a d d ed .T h e re  a r e  a  number o f  o l d - e s t a b l i ­
shed  fo rm u la e  f o r  m ix tu r e s  o f  co w 's  m ilk  a n d  w a te r  -  e . g . ,  
one o f  m ilk  t o  two o f  w a te r ;  e q u a l  p a r t s  o f  m ilk  and  w a t e r ;  
two p a r t s  o f  m ilk  t o  one p a r t  o f  w a te r .S u c h  w ould u n d o u b te d ly  
c o r r e c t t h e  p ro te id m b u t  lo w e r  th e  f a t  to o  m u c h . . I n  th e  f o u r  
exam ples j u s t  g iv e n  t h e  p r o t e i d , f a t  and c a r b o h y d r a te  p r o p o r t ­
io n s  a r e  r e s p e c t i v e l y  -  3, 4 ,  5 ;  1 ,  1 . 3 ,  1 . 6 ;  1 . 5 ,  2, 2 .5  ; 
and 2 .2 ,  2 . 6 , 3 . 3 .  A lth o u g h  th e  f a t  i s  d e f i c i e n t  i n  a l l  t h e s e  
m ix t u r e s , n o t  a  few i n f a n t s  t h r i v e  v e ry  w e l l  t h e r e o n  and b ^ o m e  
a i l i n g  o n ly  when t h e  m ilk  r e c e i v e s  c a r b o h y d r a te  a d d i t i o n .E v e n  
t h e n , t h e  c h i l d  a t  f i r s t  f a t t e n s  and i s  a p p a r e n t l y  do ing  w e l l ;  
b u t  t h e  f a t  so form ed i s  o f  a  p o o r  q u a l i t y  and  t h e  m u sc u la r  
t i s s u e  w eak :so  t h a t , s o o n e r  o r  l a t e r , s y m p to m s  o f  r i c k e t s  make 
t h e i r  a p p e a r  a n c e .U n f o r tu n a t e l y ,  t h e  m o th e r  o n ly  s e e k s  a d v ic e  
when t h e  c h i l d  f a i l s  to  walk o r  i f ,w h e n  a o le  to  so  s o , t h e
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2nd f l a b b y  w i th
on c o m p a r a t iv e ly  t r i v i a l  e x c i t a t l o n . T h i s  s u b s ta n c e  c o n t a i n s  a  
l a r ^ e  e x c e s s  o f  s u g a r  and i s  d e f i c i e n t  i n  th e  a n t i s c o r b u t i c  
eleznen . I n  o r d e r  t o  re d u c e  th e  s u g a r  i t  sh o u ld  be u se d  v e r y  
l i f t e d . A s  a  r u l e , t h e  d i r e c t i o n s  on t h e  t i n  r e s u l t  i n  
i t s  b e in g  g iv e n  to o  s t r o n g ; I n  tn f fa n ts th e  «ngp-Drtion i s  1 o f
o o f  w a te r ,w h ic h  d i l u t i o n  would c e r  c e n t ,
o f  f a t ,  2 p e r  c e n t ,  o f  p r o t e i d ,  1 ,6  p e r  c e n t . o f  f a t  and  8 , i 7  
o f  c a r b o h y d r a te .T h e  p r o t e i d , f a t  and s u g a r  f i g u r e s  f o r  t h e  
n ea t  m ilk  would be r e s p e c t i v e l y , i n  th e  sw ee tened  a r t i c l e , 10 
1 3 ,5 2 ;  i n  t h e  u n sw ee te n ed  9, 1 1 ,1 5  .Adding 1 p a r t  w a te r  t o  th e  
sw ee tened ,w e  would have  1 . 2 ,  1 , 6 , 6 , 5 .Adding 6 o f  w a te r  t o  1 
o f  t h e  u n sw e e te n e d  condensed  m i l k , t h e  f i g u r e s  f o r  the  t h r e e  
e le m e n ts  would become 1 . 2 ,  1 . 5 ,  5 , 6 .  I n  o r d e r  to  r e n d e r  t h i s  
k in d  o f  m ilk  c a p a b le  of d i g e s t i o n , i t  m ust be  w e l l  d i l u t e d ; a n d  
i n  c a s e s  i n  w h ich  i t  h a s  b e e n ,a c c o rd in g  t o  my e x p e r i e n c e ,  
s u c c e s s f u l  th e  cow*s m ilk  was u se d  i n  a  s t r o n g  m ix tu r e  and 
g iv e n  up as  a  f a i l u r e  b e fo r e  t r y i n g  i t  i n  a  w eaker s t r e n g t h ,  
which w ould  p r o b a b ly  have been  t o l e r a t e d  by th e  p a t i e n t  .The 
amount o f  c a s e i n  i n  t h e  d i l u t e d  con densed  m ilk  m ix tu r e  i s  
sm a ll  and t h e  p r e c i p i t a t e  o f  c a s e in , f o rm e d  on t h e  a d d i t i o n ç f  
a c e t i c  a c i d , i s  a b o u t  equal t o  t h a t  o f  p e p to n i s e d  m ilk .A s  b e a r ­
in g  on t h i s  q u e s t i o n  o f  f e e d in g  w i th  condensed  m ilk ,w e  may 
n o te  t h a t  t h e r e  i s  th e  element o f  g r e a t  u n r e l i a b i l i t y  i n  t h e  
u se  o f  t h e  d o m es tic  t e a s p o o n  as  a  m easu re  i n  t h e  h o m e .I t  
seldom  m ea su re s  e x a c t l y  a  drachm and t h e  amount t a k e n  v a r i e s  
c o n s i d e r a b l y , a c c o r d i n g  to  w h e th e r  th e  sppon i s  d ip p e d  i n t o  
th e  t i n  o r  th e  m ilk  c a r e f u l l y  p o u re d  ou t u n t i l  l e v e l  w i th  th e  
edge o f  t h e  sp o o n .A c tu a l  ex p er im en t  w i l l  show t h a t  t h e  a v e ra g e  
t e a s p o o n ,h o ld in g  two and o n e e h a l f  d r a c h m s , i f  c a r e f u l l y  d ip p e d  
i n t o  t h e  t in ,m a y  h o ld  on w ith d ra w a l  h a l f  a  drachm more t h a n  
t h a t  ; t h e  l a r g e r  k i n d  o f  t e a s p o o n  may b e  made t o  h o ld  f o u r  
d rac h m s;b u t  o n ly  two drachms w i l l  be  h e l d  i f  t h e  m ilk  i s  p o u r ­
ed i n t o  t h e  spoon and none i s  a l lo w e d  to  a d h e r e  t o  i t s  u n d e r  
s u r f a c e . I n  a c t u a l  p r a c t i c e  i t  w i l l  be found  t l i a t  cond en sed  
m ilk  i s  n o t  e a s y  t o  work w i th  s c i e n t i f i c a l l y  ^ d  t h a t  an  
i n f  a n t , f e d  on a  m ix tu r e  t h e r e o f  and  w a te r ,  w i l l  be  g e t t i n g  to o  
l i t t l e  f a t  and to o  much s u .g a r . In  s h o r t , i t  i s  w e l l  n ig h  im poss­
i b l e  t o  c o n s t r u c t  an  a b s o l u t e l y  r e l i a b l e  m ix tu r e  t h a t  c an  
e f f i c i e n t l y  r e p l a c e  t h e  n a t u r a l  s e c r e t i o n  o f  t h e  human m oth­
e r ' s  mammary g l a n d s .
I t  i s  i n t e r e s t i n g  h e r e  to  n o te  t h a t  a  d i s e a s e  b e a r i n g  a  
c lo s e  r e s e m b la n c e  to  human r i c k e t s  may a r i s e  i n  th e  c a s e  o f  
c e r t a i n  a n im a ls  f e d  on im proper  fo o d  an d  h o u sed  u n d e r  i n s a n ­
i t a r y  c o n d i  t i o n s . C r i s p  ( T r a n s . P a t h , S o c , x x v i i i ) t e l l s  o f  t h e  
bones o f  p h e a s a n t s  t h a t  h ad  b e en  c o n f in e d  i n  a  sm a ll  sp a c e  
and w ere  u n a b le  to  o b t a i n  n a t u r a l  food .T h e  bones i n  q u e s t i o n  
showed s o f t e n i n g  and d i s t o r t i o n . H e  fo und  t h a t  L o n d o n -b re d  
p o u l t r y , i n a d e q u a t e l y  s u p p l i e d  w i th  good food  and a i r , o f t e n  
s u f f e r e d  from d e f i c i e n c y  o f  p h o sp h a te  o f  l im e  i n  t h e i r  b o n e s ,  
a s  e v id e n c e d  by b en d in g  o f  t h e  b r e a s t - b o n e  and perm anen t 
t w i s t i n g . R i c k e t s  would a p p e a r  t o  be somewhat common amongst 
young dogs f e d  on l a r g e  q u a n t i t i e s  o f  an im al and v e g e t a b l e  
fo o d ;a n d  t h e  m alady  i s  p a r t i c u l a r l y  p ro n e  t o  a t t a c k  lam bs i n  
c o ld  and  b le a k  s i t u a t i o n s .  Anyone c an  p e r f o rm  t h e  ex p er im en t  
o f  f e e d in g  p u p p ie s  f o r  f o u r  o f  f i v e  m onths on m e a l ,k e e p in g  
some o f t h e  l i t t e r  u n d e r  norm al c o n d i t i o n s  a s  a  c o n t r o l ; i t  
w i l l  b e  fo u n d  t h a t  t h e  l a t t e r  w i l l  grow up s t r o n g  and h e a l t h y ,  
t h e  m e a l - f e d  ones i n v a r i a b l y  r a c h i t i c  . T r i p i e r  p e r fo rm e d  such  
an e x p e r im e n t  a s  t h i s , b u t  s u b s t i t u t e d  c a t s , d o g s  and  c h ic k e n s  
f o r  p u p p ie s  -  w i th  t h e  r e s u l t  t h a t  a l l  t h e  an im al w hich  w ere 
f e d  w i th  meal o n ly  d ie d , th o u g h  r i c k e t s  was no t p ro d u c e d .
B a x te r  gave s t a r c l iy  food  to  an im als i^ they  a l l  d e v e lo p e d  a  con­
d i t i o n  o f  s e v e r e  marasmus and d ie d  th e r e f r o m  w i th o u t  any 
r a c h i t i c  s i ^ n  coming u n d e r  o b s e r v a t io n .T h e  d i e t  o f  t h e s e  anim ­
a l s  c o n s i s t e d  o f  p u re  a r r o w r o o t - j e l l y  p l u s  a  v a r i a b l e  q u a n t i t y  
o f  m ilk  .The s t a r c h  soon  p a s s e d  th ro u g h  th e  i n t e s t i n e s  u no nan -  
ged and t h e r e  was sp eed y  p r o d u c t i o n  o f  a  c o n d i t i o n  o f  i n a n -  
i t i o n . T h e  bon es  p a r t i c i p a t e d  in  t h e  g e n e r a l  a tro p i iy ,b e c o m in g  
t h i n n e r  and f r a i l , t h o u g h  t h e  e p ip h y s e s  showed no r a c h i t i c  
l e s i o n s .  Our a u th o r  b l a r e d  f o r  h i s  f a i l u r e  to  c a u se  r i c k e t s  
th e  d i f f i c u l t y  w h ich  he e x p e r i e n c e d  i n  k e e p in g  th e  a n im a ls
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enough t o  o c o ^ i o n  the  d i s e a s e ; a n d  he d o u b ts  t h a t  
.. f  ^ " C a l l e d  r i c k e t s  i n  lo w e r  a n im a ls  a r e  t h e  same
as t h a t  a f f e c t i o n  a s  s e e n  i n  th e  human b e in g .T h e  te n d e n c y  on 
the  p a r t  o f  c e r t a i n  a n r m i s  i n  th e  London Z o o lo g ic a l  G ardens 
to  d e v e lo p  r i c k e t s  h a s  e v e r  b een  a  so u rc e  of  a n x i e t y  t o  t h e  
F e l lo w s  o f  t h e  S o c i e t y  owning them ,The k e e p e r s  b lam ed t h e
c o ld n e s s  o f  th e  l o c a t i o n  i n  R e g e n t 's  P a r k .B l  
- ^ d  S u t to n ,n o w e v e r ,n o t i c e d  t h a t  young mohkeysri*deprived o f  
t h e i r  m o th e r  s m ilk  and f e d  upon v e g e t a b l e s , became r a c h i t i c
S^oung b e a r 3 , on a  d i e t  o f  raw m e a t , r i c e  and b i s c u i t s ,  
s u f f e r e d  from  w eakness and bone s o f t e n i n g  and  b e n d in g ,  w i th  
d e a th  u l t i m a t e l y  from ex trem e r i c k e t s  on p e r s i s t e n c e  w i t h  
t h i s  e r r o n e o u s  d i e t . F o r  a  lo n g  t im e  i t  was found  im p o s s ib le  
t o  r e a r  t h e  l i o n  cubs w helped  i n  t h e  G a r d e n s ; th e  u s u a l  t e n d ­
ency was f o r  them t o  t a k e  r i c k e t s  and sue comb ,They w e re  t h e n  
g iv e n  f e d  on raw m e a t , to u g h  and d e f i c i e n t  i n  f a t , w i t h  o ld  
m a rro w le ss  bones  so h a rd  t h a t  t h e  a d u l t  l i o n s  c o u ld  n o t  chew 
them up .T h is  d i e t , w h ich  was p r a c t i c a l l y  a  s t a r v a t i o n  o n e , was 
c o n t i n u e d ,m i l k , c o d -1 i v e r  o i l  and pounded  bones  b e in g  added  on 
S u t t o n ' s  a d v i c e . I n  t h r e e  m onths a l l  s i ^ n s  o f  r i c k e t s  d i s a p p ­
e a r e d  and t h e  w helps became s t r o n g  and h e a l t h y , I t  w i l l  be 
ob se rv e  d t h a t  th e  o n ly  change made was i n  th e  fo o d :  so  t h a t  th e  
k e e p e r s '  s o i l  and c l im a te  t h e o r y  o f  p r o d u c t i o n  was d i s p r o v e d  
-  e s p e c i a l l y  i n  v iew  o f  th e  f a c t  t h a t  t h e  a n im a ls  rem a in ed  i n  
the  same c a g e s  and u n d e r  i d e n t i c a l  c o n d i t i o n s  o f  a i r , l i g h t  
and w a rm th ,b o th  a r t i f i c i a l  and n a t u r a l  .H ow ,the s u c c e s s f u l  
t r e a tm e n t  o f  t h e s e  a n im a ls  by d i e t  al.one s u p p o r t , i n  a  v e r y  
s t r i k i n g  and re m a rk a b le  m ann er ,t l ie  t h e o r y  t h a t  t h e  d e f i c i e n c y  
o f  f a t ,  and  p o s s i b l y  a l s o  s h o r t a g e  o f  p r o t e i d s  and  l im e  s a l t s ,  
m ust be  lo o k e d  upon a s  t h e  c h i e f  agent^ i n  t h e  p r o d u c t i o n  o f  
t h i s  d i s e a s e .  An Am erican o b s e r v e r ,  H e r t e r  by nam e,once  t r i e d  
to  e x c i t e  r i c k e t s  i n  p i g s  by f a t  s t a r v a t i o n . A  p i g  was f e d , f o r  
f i f t y - o n e  w eeks, on a  l i m i t e d  quant-itj^ o f  sk im -m ilk  c o n ta in i n g  
a  l/ioth p e r  c e n t . o f  f a t ; a s  th e  m ilk  o f  t h e  sow a v e ra g e s  8 t o  
10 p e r  c e n t ,  o f  f a t , t h e  an im al r e c e i v e d  o n ly  l / 3 0 0  t o  l / 4 0 0 t h  
th e  norm al amount o f  t h a t  c o n s t i t u e n t  .By t h e  end o f  t h e  above-  
named p e r i o d  u n d e r  t h i s  d i e t , t h e  p i g  h a d  g a in e d  16  p o u n d s ; i t s  
s k i n  was d ry  and i t  s u f f e r e d  from g r e a t  d e b i l i t y ,w e a k n e s s  and 
cons t i p  a t  i o n .  A n o th e r  p i g ,  f e d  on an u n l i m i t e d  q u a n t i t y  o f  t h e  
same m ilk  f o r  tw e n ty  w e e k s ,a l s o  d e v e lo p e d  m u s c u la r  w eakness 
and d ro w s in e s s .A  t h i r d  p i g , f e d  f o r  f i f t y - s i x  weeks w i th  sk im - 
m ilk  and  c a r b c a d r â t e s , became v e ry  wegk and had  o c c a s io n a l  
d i a r r h o e a  a t t a c k s  .S e v e ra l  o t h e r  p i g s  w ere  s u b j e c t e d  to  e x p e r ­
im e n t ,  b u t  o u r  a u th o r  found  t h a t  t h e  bones  and o t h e r  t i s s u e s  
p r e s e n t e d  no r a c h i t i c  l e s i o n s ,T h e  f a t  o f  t h e  a d ip o s e  t i s s u e  
was f e p l a c e d  by a  m ucoid m a t e r i a l  ;b u t  t h i s  change was n o t  fo u 4 
nd when th e  a n im a ls  r e c e iv e d  t h e  a d d i t i h h  o f  s u g a r  to  th e  
m ilk  .H is  c o n c lu s io n  w a s , t h e  r e f  o r e ,  t h a t  f a t  s t a r v a t i o n  does not 
c a u se  r i c k e t s . T h a t  t h i s  i s  c o r r e c t , i n  t h e  c a s e  o f  p ig s , s e e m s  
f a i r l y  w e l l  p ro v e n ;  b u t  i n  t h e  c a se  o f  t h e  c h i l d  f e d  on sk im - 
m ilk  t h a t  came u n d e r  C h e a d le 's  o b s e r v â t  i o n ,  t h e r e  i s  s t r o n g  
e v id e n c e  t h a t  f a t  s t a r v a t i o n  o f  human i n f a n t  t e n d s  t o  c a u se
R a c h i t i c  d i s e a s e .
The o b s e r v e r  i n  q u e s t i o n  t e l l s  o f  a  c h i l d  l i v i n g  i n  th e  
c o u n t r y ; a s  th e  f a t h e r  was a  d o m e s t ic  s e r v a n t  i n  t h e  employ o f  
a  w e a l th y  p e r s o n , t h e  su p p ly  o f  m ilk  a v a i l a b l e  was p r a c t i c a l l y  
u n l im i t e d .S u c h  co p io u s  m ilk  t h e  c h i l d  d i g e s t e d  w i th o u t  d i f f i c ­
u l t y  .N e v e r t h e l e s s ,  i t  d e v e lo p ed  r i c k e t s ; a n d  i n q u i r y  showed 
t h a t  th e  m ilk  w as m e re ly  t h e  skim  v a r i e t y ,  t h e  cream  h a v in g  
been  removed b e f o r e  t h e  f a t h e r  was g iv e n  t h e  m i l k . I n  a d d i t i o n  
t o  t h i s  s k im - m i lk , th e  c h i l d  r e c e iv e d  f a r i n a c e o u s  f o o d ; i t  was 
t h e r e f o r e  u n d e r  a  d i e t  i n  w hich  f a t  was o lm ost a b s e n t  « The 
c h i l d  u l t i m a t e l y  r e c o v e re d  from  t h e  d i s e a s e  when f a t  was
added  to  i t s  f o o d .  ^ ^ , .
I  t o o ,  have  foun d  t h a t  t h e  a d d i t i o n  o f  f a t  t o  a  r i c k e t y  
c h i l d ' s  n o u r ish m en t i n  th e  v a s t  m a j o r i t y  o f  i n s t a n c e s  c u re s  
t h e  a f f e c t i o n  — n o t  s e ld o m , to o ,w i th o u t  any n e c e s s i t y  f o r  
r e c o u r s e  to  m edicam ents  o r  o t h e r  t h i n g s . The l e s s o n  w hich  I  
hav e  l e & m t  from  such  p r a c t i c a l  e x p e r i e n c e  i s  t o  e f f e c t  im pr­
ovement o r  c u re  by  g iv in g  r a c h i t i c  c h i l d r e n  cod -1  i v e r  o i l  w it  
t h e i r  f o o d : i f  raw me a t - j u i c e  be  added  a l s o , t h e y  a lm o s t  i n v a r ­
i a b l y  do v e ry  w e l l  i n d e e d . A lth o u g h  i t  i s  no t  a l t o g e t h e r  w ise  
t o  i g n o r e  t h e  o t h e r  f a c t o r s  which may o p e r a t e  i n  t h e  p r o d u c t -
26
to  t h e  d i e t , -  e s r e c i a a . ly  i f  ÿ r o t e i d  by i n t r o d ­
u ced  a t  die same t i m e , -  w i l l  ou.r e  t h e  m a la d y ,N e v e r th e l e s s ,  
i t  mus no ^  f o r g o t t e n  t h a t  t h e r e  i s  some d a n g e r  i n  iffeed- 
in g  an  i n f ^ t  on e x c e s s i v e  f a t  .A d m in is t r a t io n  o f  food  t o o  
h ig h  i n  r a t ,  i f  ra r^ id ly  in a u g u r a te d  o r  to o  p r o lo n g e d ,  may
t o  d y s p e p s i a , i n t o x i c a t i o n  and d im in is h e d  a b s o r p t i o n  
o f  f a t  j i n  t h i s  wa3^  we may have  r i c k e t s  a c t u a l l y  o c c a s io n e d  by 
a  d i e t  i n t e n d e d  to  c u re  o r  p r e v e n t  i t s  o r i g i n a t i o n .  Orearn, 
e s p e c i a l l y  d a i r y  c f e ^ , n o t  i n f r e q u e n t l y  c o n ta in s  an e x c e s s  o f  
f a t t y  a c i d s , g iv in g  r i s e  p e rh a p s  t o  d y s p e p s ia ,w e a k n e s s  ot a u to ­
i n t o x i c a t i o n .  M ilk  to o  r i c h  i n  cream can  g iv e  r i s e  to  g a s t r i ­
t i s ,  v o m i t in g  and d i a r r h o e a  w i th  l a r g e  o i l y  m o t io n s ,  o r  c o n s t ­
i p a t i o n  w i th  h a rd ,c r u m b l in g  s t o o l s  f u l l  o f  f a t , a n d  arrarioniaccil 
u r i n a r y  s e c r e t i o n .  The c h i l d  c o n t in u e s  t o  l o s e  f l e s h  and 
r i c k e t s  i s  now v e ry  ^ t  to  o c c u r .A b s o r p t io n  o f  t h e  p r o t e i d s  
i s  i n t e r f e r e d  w i t h  and th u s  an a d d i t i o n a l  dan g er  a p p e a rs  on 
th e  s c e n e ,T h e  i n g e s t i o n  o f  a  h ig h  f a t  p e r c e n t a g e  i s  e s p e c i a l l y  
ap t  t o  o c c u r  w i th  t h e  cream and w h ey ,o r  t o p - m i ik  m ix tu r e s  so 
commonly employed i n  t h e s e  t im e s  o f  m o d i f ie d  c o w 's  m ilk  
d6 s i n g .  I  have  know ledge o f  fo u r  .su c h  c a s e s ,  two o f  w hich  
p r e s e n t e d  su c h  s ig n s  o f  r i c k e t s  a s  o r  an i o t a b  e s ,  d e la y e d  d e n t ­
i t i o n  and h e ad  s w e a t in g ,  w h i l s t  a n o th e r  had  c o n v u ls io n s  i n  
common w i t h  t h e s e  tw o, b u t  n o th in g  e l s e  s u g g e s t i v e  o f  t h e  
d i s e a s e .
The s t a r c h y  and su g a ry  c o n s t i t u e n t s  o f  t h e  d i e t , c l a s s e d  
a s  c a r b o h y d r a t e s ,p e r fo rm  a  v e r y  im p o r ta n t  p a .r t  i n  th e  eco n ­
omy o f  th e  s 3^ stem ,Such s u b s t a n c e s , when c o n v e r te d  i n t o  f a t ,  
c o n s t i t u t e  an e f f i c i e n t  so u rc e  o f  bod^r h e a t j a t i l  t h e y  a r e  
u n a b le  to  make up f o r  n i t r o g e n o u s  w a s te  and a re  n o t  o p e r a t i v e  
i n  t h e  b u i l d i n g  up o f  c e l l u l a r  m a t e r i a l  , C a rb o h y d ra te  i s  p r e s ­
en t  i n  th e  m ilk  a s  l a c t o s e .  S ta rc h  i s  n o t  a  c o n s t i t u e n t  o f  
m i l k ,b u t  an e lem en t f o r e i g n  t h e r e t o  and  u s e l e s s  i n  th e  e a r l y  
p e r i o d  o f  in f a n c y .T h e  p ^ i i n  fe rm e n t  i s  n o t  p r e s e n t  i n  t h e  
i n f a n t ' s  s a l i v a r y  s e c r e t i o n  u n t i l  i t  a t t a i n s  t h e  age o f  two 
m onths and  t h e r e  i s  no d i a s t a t i c  f e m e n t  i n  th e  p a n c r e a s  u n ­
t i l  t h e  end o f  th e  f i r s t  y e a r  o f  l i f e .N u m e ro u s  e x p e r im e n ts  
have  b e en  p e r fo rm e d  w i th  a  v iew  t o  d e te r m in in g  t h e  e x i s t e n c e  o f  
d i a t t a t i c  fe rm e n t  i n  t h e  stom ach  and p t y a l i n  i n  th e  s a l i v a  
o f  i n f a n t s , a g e d  from s i x t e e n  days  t o  two m onths,The r e s u l t  o f  
such  i s  t h e  c o n c lu s io n  t h a t  th e  s a l i v a  o f  v e r y  young i n f a n t s  
c o n ta in s  a  d i a s t a t i c  enzyme c ap a b le  o f  c o n v e r t in g  sm a ll  amoun­
t s  o f  s t a r c h  i n t o  m a l to s e j th a t^  the  d i a s t a t i c  a c t i o n  o f  th e  
s a l i v a  may c o n t in u e  i n s i d e  th e  s tom ach  f o r  two h o u r s  a f t e r  
food i n g e s t i o n j a n d  t h a t , o n  p a th o l o g i c a l  g r o u n d s , t h e r e  i s  no 
r e a s o n  why i n f a n t s  c a n n o t  d i g e s t  sm a l l  amounts o f  s t a r c h ,B u t  
s t a r c h  and  m a l t o s e , t h e  p r i n c i p a l  c o n s t i t u e n t s  o f  m ost p a t e n t  
fo o d s ,  a r e  not found  in  t h e  m ilk  o f  any  mammal ; a n d ,  a l th o u g h  
i n f a n t s  do w e l l  on d e x t r i n i s e d  g r u e l s , i t  i s  p o s s i b l e  t h a t  t h e  
p o s s e s s  a  m e c h a n ic a l ,  r a t h e r  th a n  a  n u t r i t i v e ,  v a lu e  by 
a s s i s t i n g  th e  d i g e s t i o n  o r  m o d i f i c a t i o n  o f  t h e  c u rd  i n  t h e  
s tom ach .T he  b e s t  r e s u l t s  a r e  o b ta in e d  i f  th e  amount o f  s t a r c h  
i s  s m a l l , -  u n d e r  1  p e r  c e n t . , -  and t h e  e f f e c t  upon  t h e  c u rd  
i s  l e s s e n e d  i f  t h e  s t a r c h  i s  c o n v e r t e d  i n to  d e x t r i n  and m a l t ­
o s e .  A d i e t  o f  c a r b o h y d ra te s  may l e a d  to  r s p i d  i n c r e a s e  i n  
w e ig h t  ; b u t  t h e  s t r e n g t h  g a in e d  i s  n o t  p r o p o r t i o n a t e  and t h e  
m uscu lae  t i s s u e  i s  f l a b b y .  I n f a n t s  th u s  f e d  have f e e b l e  r e s i s t  
- a n c e  and  many o f  them become r a c h i t i c , T h e  e a sy  d i g e s t i o n  o f  
a  fo o d  c o n s i s t i n g  c h i e f l y  o f  s o lu b le  c a r b o h y d r a t e s , a n d  t h e  r a ­
p i d i t y  w i th  w hich  c h i l d r e n  g a in  w e ig h t ,n o t  i n f r e q u e n t l y  conve- 
y  a  f a l s e  im p re s s io n  o f  p h y s i c a l  p r o g r e s s  t o  th e  c h i l d ' s p a r e n  
- t s  and  m e d ic a l  a t t e n d a n t ,A d i e t  c o n ta in i n g  e x c e s s  o f  ca rb o h y ­
d r a t e , a n d  p a r t i c u l a r l y  i f  p o s s e s s i n g  a  s h o r t a g e  o f  p r o t e i d  an- 
d f a t , w i l l  c a u se  m a l n u t r i t i o n  i f  p e r s e v e r e d  w i th .T h e  b e a u t i f ­
u l  p h o to g ra p h s  o f  f a t  i n f a n t s , w h ich  one s e e s  so o f t e n  on t h e  
h o a rd in g s  and i n  t h e  p a p e r s  nowadays and  su p p o sed  t o  t e s t i f y  
c o n v in c in g ly  t o  t h e  m e r i t s  o f  c e r t a i n  p a t e n t  fo o d s ,  a r e  a p t  
t o  c r e a t e  a  f a l s e  im p re s s io n  o f  t h e  p o s s i b i l i t y  o f  h e a l t h y  
i n f a n t s  b e in g  r e a r e d  i n  t h i s  w a y ,d e s p i t e  t h e  f a c t  t h a t  t h e  
c h i l d  c o n c e rn e d  i s , t h o u g h  f a t , a c t u a l l y  u n h e a l th y  and v e ry  
l i k e l y  i n  a  r a c h i t i c  s t a t e , t h e  same p e r h ^ s  c o n c e a le d  by
pQsinp* t o  t h e  c am era • T h u s , C head le  t e l l s  u s  t h a t  a  
f a t  baby  once won t h e  f i r s t  p r i z e  a t  a  b ab y -sh o w , b u t  was n o t 
lo n g  a f t e r w a r d s  b ro u g h t  to  h i s  h o s p i t a l  f o r  the  t r e a tm e n t  o f  
r i c k e t s  o f  an  advanced  c h a r a c t e r ,C a r b o h y d r a t e s  e n t e r  i n t o  t h e  
c o m p o s i t io n  o f  human m ilk  a s  l a c t o s e ,u s u a l l y  t o  t h e  e ^ e n t  o f  i 
6 i  t o  7 p e r  c e n t  .The p r o p o r t i o n  o f  p r o t e i d  t o  c a r b o h y d r a te  J
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show a  g r e a t  d e f i c i e n c y  i n  f a t .  The f a t  p e r c e n t a g e s  i n  v a r -
M o s le y 's ,  0 .9 2 ;
_ _ __ , - ----- c l a s s , -  e . g . ,M a i l i n ' 8
Benger s  ^ d  Neaves s , -  a r e  recommended t o  be  made w i t h  m ilk  : 
w hereas o t h e r s , -  e . g . ,  A l l e n b u r y 's  H o .l  and  H o r l i c k ' s , - a » e  
s o ld  t o  r e p l a c e  m ilk  and a re  u s u a l l y  d iried  p r e p a r a t i o n s  o f  
cow 3 m i lk  v a r i o u s l y  m o d i f i e d .  The f o l lo w in g  a n a ly s e s  w ere  
made o f  fo o d s  p r e p a r e d  w i th  a  m ilk  o f  1032 s p e c i f i c  g r a v i t y ,  
3*6 o f  p r o t e i d ,  4 o f  f a t  and  5 ,3 7  p e r  c e n t ,  o f  l a c t o s e ;  ( l )  
Heaves s Food h a s  a  b a s i s  o f  a a t  f l o u r  and c o n ta in s  f r e e  
s t a r c h ; t h e  d ry  fo o d  c o n ta in s  1 2 ,1 0  o f  p r o t e i d ,  0 .8 6  o f  f a t  
and 8 2 ,0 3  p e r  c e n t . o f  c a rb o h y d ra te  ; m ixed w i t h  w a t e r ,  t i ie  r e s p e ­
c t i v e  f i g u r e s  w ere  0 .7 8 ,  0 , 0 0 5 , 5 , 4 0 : somewhat vague  d i r e c t i o n s  
a re  g iv e n  f o r  i t s  u s e  w i th  m i l k .  (2) B e n g e r 's  Food i s  p a n c r e -  
a t i s e d  w heat en f l o u r ;  i t  c o n ta in s  f r e e  s t a r c h  and 4 8 ,5  p e r  
c e n t . o f  s o l u b l e  m a t t e r ,T h e  p e rc e n ta g e  oiop^oàtt&on i s , f o r  t h e  
d ry  fo o d ,  p r o t e i d ,  1 2 .4 8 ,  f a t ,  0 .8 6 ,  c a r b o h y d r a te ,  7 6 .9 l ;w h e n  
p r e p a r e d  w i t h  1  p a r t  m ilk  and 2 p a r t s  o f  w a te r  t h e  f i g u r e s  
a r e  r e s p e c t i v e l y  2 .1 ,  1 . 8 , 6 , 2 .  (3) F ra m e 's  Food i s  an  adniix- 
t u r e  o f  ma].t and  b i s c u i t . A n a ly s is  o f  th e  d ry  p r o d u c t  shows 
19 .86  o f  p r o t e i d ,  a  t r a c e  o f  f a t ,  7 6 .5 4  of o a r b o h y d r a t e ;when 
mixed w i t h  1 p a r t  o f  M ilk  and 2 p a r t s  o f  w a t e r , t h e  f i g u r e s  
a r e  4 , 5 ,  1 , 1 , 1 4 .4 9 .  (4) M e l l i n ' s  Food shows a  i te d u c t io n  o f  
s t a r c h  t o  a lm o s t  p u r e  d e x t r i n ; f o r  a  c h i l d  o f  t h r e e  m onths i t  
i s  d i r e c t e d  t h a t / m s e  b e  made of t h r e e  l e v e l  t e a s p o o n f u l s  o f  i t  
t o  e i g h t  t a b l e s p o o n f u l s  o f  m ilk  and w a te r ,S o  s e r v e d  up i t  
c o n ta in s  1 ,6 3  o f  p r o t e i d s ,  1 ,2 2  o f  f a t ,  5 .3 6  o f  c a r b o h y d r a te ,  
a s  com pared w i th  r e s p e c t i v e l y  1 0 .0 1 ,  0 .0 8 ,  and 78 .86  i n  t h e  
d ry  c o n d i t i o n .  (5) A l l e n b u r y 's  F o o d s , -  Ho 1  i s  a  d r i e d  m o d if ­
i e d  m i lk ,  Ho , 3 % m a l te d  p r e p a r a t i o n  c o n ta in i n g  s t a r c h .  No 2 
c o n ta in s  m ilk  and d e p o s i t s  f a t  on s t a n d in g ; t l i e  fo o d  
c o n ta in s  9 .8 6  o f  p r o t e i d  n i t r o g e n ,  1 5 .0 4  o f  f a t ,  6 8 .8 5  o f  c a r  
-bohy  d r a t  e ; whe n made up a c c o rd in g  to  d i r e c t i o n s  t h e  f i g u r e s  
a r e  r e s p e c t i v e l y  1 .7 1 ,  2 ,4 9 ,  11 ,46  p e r  c e n t .  D e s p i t e  th e  
com m endations o f  th e  v e n d o r s ,  such  p r o p r i e t a r y  fo o d s  a r e  u n ­
a b le  t o  r e p l a c e  co w 's  m ilk  by a p p ro x im a t in g  more c l o s e l y  t o  
human m i l k : f o r  th e y  a r e  g e n e r a l l y  d e f i c i e n t  i n  f a t  and o f t e n  
c o n ta in  an  e x c e s s  o f  c a r b o h y d r a te  -  p r i n c i p a l l y  i n  t h e  form 
o f  f r e e  s t a r c h ,w h i c h  d u r in g  th e  e a i l y  p e r i o d  of i t s  e x i s t e n c e  
th e  i n f a n t  i s  u n a b le  t o  d i g e s t .  M o re o v e r , th e y  a re  l a c k i n g  th e  
a n t i s c o r b u t i c  e le m e n t ;  t h e y  a r e  u s u a l l y  v e r y  t ro u b le s o m e  t o  
make up and  e x p e n s iv e  t o  p a t r o n i s e . I n d e e d , i t  i s  d i f f i c u l t  t o  
see  what r e a l  a d v a n ta g e  t h e y  h a v e :  f o r  i f  c a r b o h y d r a te  w ere  
re q u i i fe d  i n  th e  fo o d , i t  i s  f a r  e a s i e r  t o  su p p ly  i t  a s  o a tm ea l 
o r  b a r l e y - w a t e r  . I t  i s , h o w e v e r , t r u e  t h a t  t h e y  a r e  o f  some u s e  
i n  e m e r g e n c y ,e s p e c ia l ly  d u r in g  t h e  su.mmer m onths ,w hen  i t  may 
be d i f f i c u l t  t o  s e c u r e  p u re  c le a n  m ilk  and d i a r r h o e a  i s  
p r e v a l e n t  .T h e i r  p ro lo n g e d  e x h i b i t i o n  i s  dan gero us  t o  grow ing  
i n f a n t s , e s p e c i a l l y  a s  a t  f i r s t  t h e  l a t t e r  may g a in  i n  w e ig h t  
and f o r  m onths p r e s e n t  no u n d e s i r a b l e  s^/mptoms.In o t h e r  w ords, 
we may t a k e  i t  a s  a  g e n e ra l  p r i n c i p l e  t h a t  t h e  s u i t a b i l i t y  o f  
a  p a r t i c u l a r  fo o d  i s  n o t  p ro v e d  by  th e  f a c t  t h a t  i t  i s  t a k e n  
w e l l  and p r o d u c t i v e  o f  no i l l  e f f e c t s ,  a s  i t  may be many 
m onths b e f o r e  t h e r e  i s  any m a n i f e s t a t i o n  o f  r i c k e t s , s c u r v y  o r  
o t h e r  u n to w a rd  r e s u l t s .  As th e  o n s e t  o f  r i c k e t s  i s  so i n s i d ­
i o u s ,  and a s  many m onths may e la p s e  b e f o r e  syrp)toms p o i n t i n g  t  
- 0  t h e  d i s t u r b a n c e  o f  t h e  o sse o u s  sy s te m  draw a t t e n t i o n  t o  
t h e  p r e s e n c e  o f  t h e  d i s e a s e ,  t h i s  d e la y  i n  t h e  a p p e a ra n c e  o f  
s t a r c h - d i e t  i l l  e f f e c t s  s h o u ld  d u r in g  i n f a n t  f e e d i ^  be 
c a r e f u l l y  rem em bered. Many o p p o r t u n i t i e s  f o r  p r a c t i c a l  o b s e r ­
v a t i o n  h a v e  c o n v in c ed  me t h a t , t h o u g h  symptoms may be s low  i n  
dev e l  op in<y, when once p r e s e n t  a r e  o f  v e r y  s e r i o u s  i D ^ o r t ,p a r t ­
i c u l a r l y  i f  t h e r e  be p r e s e n t  su c h  s^n^ptoms a s  d ry n e s s  o f  th e  
s k i n ,  m u s c u la r  r i g i d i t y ,  d i f f i c u l t y  i n  f r e e  m ovem ent,w eakness 
o f  t h e  h e a r t  and l o s s  o f  a p p e t i t e , I  have  a lw ays found  t h a t  
s t a r c h - f e d  c h i l d r e n  have a  low  r e s i s t i n g - p o w e r  t o  d i s e a s e  ; th e -  
y r e c o v e r  from  i l l n e s s  ve r^/ ^  owl y  and r a p i d l y  sue comb t o  
p r e v a l e n t  a i lm e n t s  o r  t o  a u t o i n t o x i c a t i o n s  .Even w ith  r o s y  
com plex ion  and no d i g e s t i v e  d i s o r d e r s , a  c h i l d  may have i t s
c a r b o ^ d r a t o  e x c e s s , i s  e a s i l y  a f f e c t e d  by d i g e s t i v e  d i s o r d e r s  
and i t s  pow er o f  r e s i s t i n g  a d v e r s e  i n f l u e n c e s  i s  much below 
p a r .T r o p h ic  a i l m e n t s , once i n i  e l a t e d , a r e  no t  e a s i l y  overcome 
and r i c k e t s  xi.ay be  t h e  outcome t h e r e o f  .T here  i s  no doubt t h a t  
any d i s t u r b a n c e  o f  t h e  d i e t e t i c  r a t i o s  a f f e c t s  a d v e r s e l v  t h e  
organism  ; a n d , i f  one i s  d e f i c i e n t  o r  i n  e x c e s s ,  t h e  o t h e r  
e lem en ts  a r e  n o t  so a d v an tag e  ou s i  d e a l t  w i th  o r  a s s i m i l a t e d .  
A lthough  i t  h a s  been  su g g e s te d  t h a t  r i c k e t s  i s  n o t  i n f r e q u e n t ­
l y  due t o  f a r  s h o r t a g e  i n  t h e  f o o d , i t  may a ls o  be c a u se d  by a  
d i e t  s u f f i c i e n t  a s  r e g a r d s  f a t , t h e  a s s i m i l a t i o n  Of w h ich  l a t t ­
e r  i s  i n t e r f e r e d  w i th  by an e x c e s s  o f  c a rb o h y d ra te ,T o o  much 
s u g a r , s o l u b l e  o r  i n s o l u b l e , w i l l  s t a n d  i n  t h e  way o f  t h e  p ro p e  
- r  a s s i m i l a t i o n  o f  t h e  f a t  ; t h e r e f o r e ,  a  d i e t , p o o r  i n  f a t  b u t  
s u f f i c i e n t  t o  p r e v e n t  mal n u t  r  i t  i o n ,  w i l l , i n  t h e  p re s e n c e  o f  
c a r b o h y d r a t e s ,b e  t o o  w e a k , th e  c h i l d  s u f f e r i n g  from  t r o p h i c  
d i s o r d e r s  and  r i c k e t s . I f  th e  l a t t e r  a f f e c t i o n  i s  o c c a s io n e d  
by f a t  s h o r t a g e , i t  i s  p ro b a b le  t h a t , i n  th e  c a s e  o f  an  i n f a n t  
s i x  t o  se v e n  y e a r s  o f  a g e ,a  m ix tu re  m t h  1 t o  5 p e r  c e n t . o f  
f a t  WÙ11 n o t  b e  enough t o  p r e v e n t  i t s  a p p e a ra n c e  ; f u r t h e r , i f  
t h e r e  i s  t o o  much m g a r  i n  t h e  d i e t a r y , 2 .5  p e r  cen t  . a l s o  woul- 
d n o t  be s u f f i c i e n t .  The &hree im p o r ta n t  c o n s t i t u e n t s  o f  t h e  
f o o d , t h e n ,n a m e l y ,p r o t e i d  and f a t  and c a r b o h y d r a t e , a r e  i n t i m ­
a t e l y  a s s o c i a t e d  w i th  one a n o t h e r . I n  s e a r c h in g  f o r  t h e  c au se  
o f  th e  d i s e a s e  and t h e  l i n e s  on vfoich t h e  t r e a tm e n t  t h e r e o f  
can  b e s t  be c o n d u c t e d , i t  sh o u ld  n o t  be f o r g o t t e n  t h a t , t h o u g h  
th e  m ain  e v id e n c e  p o i n t s  t o  d e f i c i e n c y  o f  f a t  i n  t h e  d i e t , t h e  
p r o t e i d  c o n s t i t u e n t  h a s  an im p o r ta n t  p a r t  to p l a y  i n  t h e  
c h i l d ' s  n u t r i t i o n  and t h a t  e x c e s s  of c a r b o h y d r a te  may i n t e r ­
f e r e  s e r i o u s l y  w i t h  o r  hamper t h e  p r o p e r  a b s o r p t io n  o f  t h e  
o t h e r  e le m e n t s ,e v e n  th o u g h  g row th  eAd n o u r ish m en t  o f  t h e  
c h i l d  and r a c h i t i c  in v a s io n  m ight be c o n s id e r e d  a s  a d e q u a te ly  
c a t e r e d  f o r  by t h e  amounts o f  t h a t  su b s ta n c e  a r r a n g e d  f o r  
o p e r a t i o n .
I t  seems d i f f i c u l t  o r  im p o s s ib le  a t  p r e s e n t  to  e s t im a t e  
t h e  t r u e  v a lu e  o f  th e  fe rm e n ts  vhidri a r e  p r e s e n t  i n  th e  m ilk  
o f  a l l  mammals i n  a d d i t i o n  t o  p r o t e i d  and f a t  and c a rb o h y d ra ­
t e s ,  s a l t s  and l e c i t h i n . T h e  c h i l d  a t  b i r t h  h a s  a  stomach, t h a t  
i s  d e f i c i e n t  i n  d i g e s t i v e  f e rm e n ts  and  p ro b a b ly  a ls o  i n  t h o s e  
which a r e  c a l l e d  tro p h o zy m ases  and w h ic h  may be s u p p l i e d  i n  
t h e  m o t h e r ' s  m i lk .U n le s s  t h e s e  a r e  p r e s e n t , t h e  i n f a n t  can n o t  
d i g e s t  and a s s i m i l a t e  i t s  fo o d  and f i n a l l y  t r a n s f o r m  i t  i n t o  
c e l l  t i s s u e . T h e s e  ferm ent p o s s e s s  some b io c h e m ic a l  a c t i o n ,w h i ­
ch  i s  p r o b a b ly  r e n d e re d  i n e r t  when th e  m ilk  i s  b o i l e d  f o r  
s t é r i l i s â t  ion" p u r p o s e s .  A l l  a n im a ls  do n o t  p o s s e s s  th e  same 
fe rm en t s ; b u t , w i t h  s p e c ie !  fo o d s  o r  by f e e d in g  th a n  w i t h  t h e  
f e rm e n ts  a b s e n t  i n  a  p a r t i c u l a r  s p e c i e s , t h e  m is s in g  e le m e n ts  
can b e  made t o  a p p e a r  i n  t h e  m ilk  .More th a n  a  decade ago i t  
was d e m o n s tra te d  i n  C o n c e t t i  *s l a b o r a t o r y  (A rch , de M èd.des 
E n f . , M a r . , 1 9 0 2 ) t h a t  human m ilk  c o n ta in s  f e rm e n ts  # i i c h  a r e  
a b s e n t  from  o r  o n ly  s l i g h t l y  p r e s e n t  i n  t h e  m ilk  o f  t h e  cow 
and g o a t ; a l s o  t h a t  s t e r i l i s a t i o n  d e s t r o y s  any ferm ent t h a t  
may e x i s t  .The fe rm e n ts  p r e s e n t  i n  human m ilk  a r e  no t  p e c u l i a r  
to  i t , b u t  u n d e r  a p p r o p r i a t e  f e e d in g  ca,n be  made t o  a p p e a r  i n  
th e  m ilk  o f  t h e  cow.Thus, S p o lv e r  i n i  ( I b i d .  ,1901) f e d  g o a t s  and  
cows on a  g e rm in a t in g  b a r l e y  and  s u b s e q u e n t ly  n o te d  t h e  ap p ea  
- r a n e e  t h e r e i n  o f  a m y lo ly t ic  and h y d r a t in g  f e rm e n ts  w hich  
w ere  n o t  p r e s e n t  n o r m a l ly ,b u t  w hich  a r e  a lw ays p r e s e n t  i n  
human m ilk  .O ur a u th o r  c3f e a s s i f i e s  th e  ferm ent s o f  m ilk  as  
fo l lo w s  : F i r s t , t h e  Ferm en ts  o f  E l i m in a t io n ;  se co n d , t h e  f e rm e n ts  
o f  s e c r e t  io n  .Under t h e  l a t t e r  c a te g o r j r  h e  i n c l u d e s ,  (a )  
t r y p s i n  fe rm e n ts  -  a c t i v e  i n  t h e  g o a t , ^og and c o w , l e s s  a c t i v e  
i n  woman and  t h e  a s s .  (b) P e p s in  fe rm e n t  -  l e s s  a c t i v e  t h a n  
t h e  f o r e g o i n g .  (o )A m y lo ly t ic  fe rm e n t  -  o r
g o a t s , b u t  a lw ays found  in  women and d o g s , i n  vhom i t  i s  h ig h ly  
a c t i v e .  (d )H y d ra t in g  fe rm e n ts  -  t r a n s f o r m in g  s a l o l  i n t o  
c a r b o l i c  and s a l i c y l i c  a c id s . a lw a y s  p r e s e n t
l t ^ : r % ^ e T p r % e : t ^ ï ^  m i l k : :  ( f )  O ^ ^ L s e " -  v e i y ^ t i v e  
i n  cows ancL g o s ' t s . s c a i 'c s l y  n o t . i c s a ^ lo  i n  w oioan .(g)(51ycoiyxic  
fe rm en t -  p r e s e n t  i n  a l l  a n im a ls  i n  v a r y in g  d e g re e s  o f
HPiPSSilS-t l y  t a i n t e d , a  l a r g e  s e c t i o n  o f  th e  p o p u l a t i o n  have  had  r e c o u r ­
se  t o  t n e  u s e  o f  w hat i s  te rm ed  s t e r i l i s e d  m i l k , t h e  m ethod 
a ls o  h a v in g  been  a d o p te d  f o r  g e n e r a l  d i s t r i b u t i o n  amongst t h e  
p o o r  w ^ r e v e r  m u n ic ip a l  l a b o r a t o r i e s  e x i s t . I t  would seem .how- 
e v e r , i ^ i a t  th e  a d v a n ta g e s  o f  t l i i s  form o f  f e e d in g  i n f a n t s  aire 
d o u b t fu l  ; f o r  th e  s p o re s  o f  t h e  more v i r u l e n t  m ic ro o rg an ism s  
a re  t n e r e b y  n o t  d e s t r o y e d , th o u g h  probabl^r th e  u s e f u l  v a r i e t i e s  
- th e  s o - c a l l e d  "tame m ic ro b e s"  -  a r e  r e n d e re d  i n e r t  and t h e  
m ilk  darr? a g ed .  The r e  i s  alwaj^’s th e  r i s k  t h a t  a  c h i l d  r e a r e d  on 
s t e r i l i s e d  m ilk  w i l l  f a i l  i n  developm ent and become more o r  
l e s s  s c o r b u t i c . I  have seen  s e v e r a l  such  s t e r i l ^ - m i lk e r a a r e d  
c h i l d r e n  e v e n t u a l l y  l o s e  f i rm n e s s  o f  f l .e sh  and v i g o u r  and 
f a i l  t o  a c q u i r e  th e  norr^al r o b u s tn e s s  o f  c o n s t i t u t i o n . T h e  
s t e r i l i s a t i o n  p r o c e s s  seems to  im p a i r  th e  v a lu e  o f  t h e  n i t r o g ­
enous elemîent and i n t e r f e r e  w i th  th e  p r o p e r  p e rfo rm a n c e  o f  th e  
a n t i s c o r b u t i c  f u .n c t io n j th e  h e a t in g  o f  t h e  m ilk  p r o b a b l y a l s o  
k i l l s  t h e  fe rm e n t  p r e s e n t  .Owing t o  t h e  d i f f e r e n c e  of good 
o p in io n  exist& ng% I would n o t  go t h e  l e n g t h  o f  a f f i r m in g  t h a t  
t h e  u s e  o f  s t e r i l i s e d  m ilk  does cause  r i c k e t s , a n d  r e f u s e  t o  
s u b s c r ib e  t o  t h e  o ld  German th e o r y  t h a t  s c u rv y  i s  an  a c u te  
form o f  t h a t  d i s e a s e ; f o r  a l th o u g h  t h e s e  two a f f e c t i o n s  a r e  
no t i n f r e q u e n t l y  se e n  to g e t i i e r  i n  th e  same p a t i e n t , t h e  sym pt­
oms a re  q u i t e  d i s t i n c t  and t h e  t r e a tm e n t  i n d i c a t e d  m ust be  
co n d u c ted  on e s s e n t i a l l y  d i f f e r e n t  l i n e s .T h e  o u t s t a n d in g  
c h a r a c t e r i s t i c  o f  scurvj^ i s  t h e  te n d e n c y  t o  s u b p e r i o s t e a l  
h a e m o r rh a g e ,su b c u ta n e o u s  e x t r a v a s a t i o n s , s p o n g i n e s s  o f  t h e  
gums and h a e m a tu r i a  -  such h a em o rrh ag ic  e x p r e s s io n s  n o t  b e in g  
o b se rv e d  i n  r i c k e t s . T h e  a l t e r a t i o n  and c o r r e c t i o n  o f  t h e  d i e t  
can  p ro d u c e  a  slow  and g ra d u a l  improvement i n  t h e  r a c h i t i c  
c h i l d , t h e  a d m i n i s t r a t i o n  o f  a n t i s c o r b u t i c  rem e d ie s  e f f e c t i n g  
no change  ; w h e r e a s , i n  th e  c a se  o f  s c u r v y , t h e  a d d i t i o n  o f  f r e s h  
v e g e t a b l e s  o r  f r u i t  j u i c e s  t o  t h e  d i e t  w i l l  l e a d  to  improvem­
e n t  f o r t h w i t h  and u l t i m a t e  r e c o v e r y .  The o c c u r re n c e  o f  t h e s e  
two m a la d ie s  a t  t h e  same t im e  i s  owing t o  t h e  f a c t  t h a t  t h e  
foods  a r e  g iv e n  s t e r i l i s e d , o r  t h a t  t h e  d i e t  c o n s i s t s  o f  a  
s t e r i l i s e d  o r  p a t e n t  S u b s tan c e  l a c k i n g  t h e  a n t i s c o r b u t i c  
p r i n c i p l e  and d e f i c i e n t  i n  f a t , p r o t e i d  and p h o s p h a t e s . l t  seems 
p o s s i b l e  t h a t  t h e  p e r i o s t e a l  a c t i v i t y  and t h e  v a s c u l a t i t y  o f  
young grow ing  bone may a ls o  be a  f a c t o r  i n  t h e  c o n te r p o r a n e o -  
us  p r e s e n t  o f  s c u rv y  and r i c k e t s .T h o u g h  i t  i s  d o u b t f u l  w he th ­
e r  s t e r i l i s e d  m ilk  can p r o d u c e ,de n o v o , r i c k e t s , i t  i s  p o s s i b l e  
t h a t  a  c h i l d , n o u r i s h e d  on an i n e r t  fo o d  l a c k i n g  t h e  d i g e s t i v e  
fe rm e n ts  and enzymes p r e s e n t  i n  f r e s h  m i l k , w i l l  grow up l e s s  
r e s i s t a n t  t o  t h e  v a r io u s  c a t a r r h s  and t h a t  r i c k e t s  w i l l  app ­
e a r  a s  a  s e q u e l  t o  t h e s e  d i s o r d e r s  and c h ro n ic  m a l n u t r i t i o n .  
I f , i n  a d d i t i o n , t h e  m ilk  i s  d e f i c i e n t  i n  f a t  and p r o t e i d , t h e  
t e n d e n c y  f o r  t h e  c h i l d  t o  deve lo p  r i c k e t s  w i l l  be v e r y  much 
augment ed.Comby( B r i t  .Med. Assoc .M e e t in g ,M a n c h e s te r ,1902) h o ld s  
t h a t  m o d i f i e d  a r t i f i c i a l  m i lk s  a r e  r e s p o n s i b l e  f o r  t h e  p r o d u c ­
t i o n  o f  a n a e m i a , r i c k e t s  and i n f a n t i l e  s c u r v y ,h e  h a v in g  n o t i c ­
ed t h a t  t h e s e  a f f e c t  i o n s ,  b s p e c i  o i l y  t h e  l a s t - m e n t i o n e d ,  a p p e a r  
i n  t h o s e  c o u n t r i e s  where m o d if ie d  m ilk  e n jo y s  t h e  l a r g e s t  
vogue : tftupthBF, i n  A m erica , whe r e  m o d i f ie d  and s t e r i l i s e d  m i lk s  
and  fo o d s  h av e  a  trem endous p o p u l a r i t y  t h e r e  i s  an  enbrmous 
p r e v a l e n c e  o f  t h e s e  d i s e a s e s  . S t i l l  (M ed.Rec. , Dec , ,1 9 0 2 ) ,  i n  one 
o f  t h e  A m erican  D i s p e n s a r i e s ,o b s e r v e d  179 c o n s e c u t iv e  c a s e s  
f e d , f o r  p e r i o d s  v a ry in g  from  t h r e e  to  e ig h t e e n  m on ths , on 
c a r e f b l l y  m o d i f i e d  l a b o r a t o r y  m i l k , a l l  b o t t l e s  c o n ta in i n g  i t  
b e in g  c a r e f u l l y  s t e r i l i s e d . F o r  n in e  months o f  t n e  y e a r  th e  
m ilk  was p a s t e u r i s e d , a  p r o c e s s  o f  s i c k l e  s t e r i l i s a t i o n  b e in g  
p r a c t i s e d  d u r in g  th e  sum m ertim e .In  97 o f  t h e  c a s e s  t h e r e  w ere 
u n m is ta k e a b ie  s i g n s  o f  r i c k e t s  o r  s c u rv y ,m o s t  o f  t h e  c a s e s  
b e in g  i n s t a n c e s  o f  t h e  fo rm er a f f e c t i o n  o r  a  c o m b in a t io n  o f  
i t  w i t h  s c o r b u t u s , t h e  one m erg ing  i n t o  th e  o t h e r . F o r  th e  
p r o d u c t i o n  o f  t h e s e  j u v e n i l e  a f f e c t i o n s  he b lam es th e  p a s t e u r ­
i s a t i o n  o f  t h e  m ilk  .A lth oug h  scu rv y  and r i c k e t s  a r e  commionly 
a s s o c i a t e d  u n d e r  c e r t a i n  c i r c u m s t a n c e s , t h e r e  a r e  many who. 
doubt t h a t  t h e y  a r e  r e a l l y  c o n n e c te d  and  i n s i s t  t h a t  th e y  a r e  
no t  dua l e x p r e s s io n s  o f  t h e  same d i s  e a s e .  The A m erican 
P e d i a t r i c  S o c i e ty  have g iv e n  much a t t e n t i o n  t o  t h e  s u b j e c t  o f
- i e s , a n d  t h a t  t h e  c o e x i s t e n c e  o f  i n f a n t i l e  s c u rv y  and  r i c k e t s  
would i n d i c a t e  a  s i m i l a r  e t i o l o g i c a l  f a c t o r  .He a l s o  t e l l s  o f  
682 Gases w hich  he s t u d i e d , 456 b o t t l e - f e d , 5 9  b r e a s t -  
and b o t t l e - f e d  and 167 b r e a s t - f e d .H e  t h i n k s  t h a t  i t  i s  an  ex -
Hold t h a t  s t e r i l i s e d  m ilk  can  c a u se  r i c k e t s ,  
but t h a t  i t  IS t h e  wrong and i n j u d i c i o u s  d i e t i n g  w hich  a c t u a l l y  
g iv e s  r i s e  t o  t h e  a f f e c t i o n .A  b r e a s t - f e d  i n f a n t  becomes r a c h i ­
t i c  i f  b ad  h y g i e n i c  p r i n c i p l e s  c au se  p ro lo n g e d  d i g e s t i v e  d i s t ­
u rb an ce .H e  c o n s i d e r s  s t e r i l i s e d  m ilk  o f  g r e a t  v a lu e  and p r e f ­
e r a b le  t o  w e t - n u r s in g  i n  th e  c a se  o f  f a m i l i e s  a b l e  t o  a f f o r d  
th e  l a t t e r . T h e  e s ta b l i s h m e n t  o f  m ilk  s t a t i o n s  w here  t h a t  l i q u ­
id  i s  c a r e f u l l y  d i s p e n s e d  and vdiere m o th e rs  a r e  a d v is e d  how t o  
a c c u r a t e l y  a d m i n i s t e r  th e  same w i l l  h e l p , o u r  a u th o r  b e l i e v e s ,  
to  e f f e c t  a  d im in u t io n  i n  t h e  number o f  r a c h i t i c  c a s e s  o b s e r v ­
ed.One o f  h i s  c o n te m p o r a r ie s ,V a r io t  (La T rib .M èd . , 1 9 0 2 ) , c o n c lu ­
des t h à t , -  a s i d e  from  m o th e r 's  m ilk ,w h ic h  n o th in g  ca.n p e r f e c t l y  
r e p l a c e , -  t h e  u s e  o f  s t e r i l i s e d  m ilk  i s  a lm ost  a s  s a f e  as a  
w e t -n u rs e  .T h e re  a r e  so many o b j e c t i o n s  t o  t h e  employment o f  
t h a t  i n d i v i d u a l  t h a t  he a d v is e s  s t  e l ' l l  i s e d  m ilk  f o r  a  normal 
i n f a n t  and r e s e r v e s  th e  w e t -n u r s e  as a  l a s t  r e s o u r c e  when t h e  
i n f a n t  f a i l s  t o  t h r i v e  u n d e r  o t h e r  m eth ods .T he  g e n e ra l  o p in io n  
amongst t h e  s c i e n t i f i c  o f f i c i a l s  o f  m u n ic ip a l  m ilk  d e p o ts  i s  
t h a t  t h e  u s e  o f  s t e r i l i s e d  m ilk  does n o t  make c h i l d r e n  r a c h i t ­
i c .  I  h a v e  seen  no c a s e  o f  g e n u in e  r i c k e t s  w h ich  I  c o u ld  r e f e r  
to  t h e  u s e  o f  s t e r i l i s e d  m ilk , th o u g h  I  have se e n  a  few c a s e s  
o f  s l i g h t  s c u r v y ,b u t  doubt w h e th e r  t h e  number w h ich  a r i s e  i n  
t h i s  way i s  n o t  l e s s  t h a n  u n d e r  any o t h e r  m ethod o f  a r t i f i c i a l  
f e e d in g .  I  f i n d  t h a t  s t e r i l i s e d  m ilk  h e lp s  t o  p r e v e n t  t h e  
o c c u r re n c e  o f  summer d i a r r h o e a  and  b e l i e v e  t h a t  i t  i s  s a f e r  i n  
h o t  w eàt.her th a n  any o t h e r  form of food .B eyond  a  s u s p i c i o n  t h a t  
t h i s  k i n d  o f  m i lk ,  e s p e c i a l l y  i f  i t s  u s e  i s  p r o lo n g e d ,  may cau­
se th e  d i s e a s e ,  my c o n c lu s io n  i s  t h a t  s t e r i l i s a t i o n  i n  i t s e l f  
i s  n o t  c a p a b le  o f  m aking an  i n f a n t  r a c h i t i c . N e v e r t h e l e s s , t h i s  
p u r i f y i n g  p r o c e s s  h a s  some drawback s .  T hus, i t  h a s  b e e n  found  
t h a t  i t s  p r o lo n g e d  employment as  an i n f a n t  fo o d  l o w e r s , o r  comp­
l e t e l y  d e ra n g e s ,m e ta b o l i s m ,  th ro w in g  an  e x t r a  s t r a i n  on t h e  
o r g a n i s m , th e r e b y  p a v in g  th e  way fmr in n u m e rab le  a i l m e n t s ; t h e  
n u t r i t i o n  o f  t h e  body i s  i n a d e q u a te ly  m a in ta in e d  and t h e  
f r e q u e n t  r e s u l t , t h e r e f o r e , i s  a  c o n s t i t u t i o n a l  d i s o r d e r  .We may 
t a k e  i t , t h e n , t h a t  th o u g h  s t e r i l i s e d  m ilk  can no t be  d e f i n i t e l y  
r e g a rd e d  a s  c a u s a t i v e  o f  r i c k e t s ,  t h e r e  i s  a  p o s s i b i l i t y  t h a t  
f e e d in g  on a  m ilk  d e p r iv e d  o f  i t s  v i t a l i t y , i t s  f e n n e n t s  and 
i t s  e n e r g y , w i l l  lo w e r  th e  v i t a l  r e s i s t a n c e  and  p r e d i s p o s e  t o  
t h a t  d i s e a s e . I f  t h r e e  c h i l d r e n  w ere  s e l e c t e d  f o r  o b s e r v a t i o n , -  
a  b r e a s t - f e d  i n f a n t ,  one a r t i f i c i a l l y  f e d  w i th  f r e s h  co w 's  
m ilk  and  a n o th e r  g iv e n  s t e r i l i s e d  m i l k , -  t h e  1 a s t -m e n t i o n e d , -  
assu jn ing  6&1 h e a l t h y  a t  t h e  commencement o f  t h e  t e s t  p e r i o d , -  
would s u f f e r  m ost i n  n u t r i t i o n  and p r o b a b ly  become s c o r b u t i c  o r  
p e rh a p s  r a c h i t i c  o r  b o t h . I t  i s  t h e r e f o r e  a d v i s a b l e  t o  b e a r  i n  
mind t h e  anomalous c o n s t i t u t i o n a l  c o n d i t i o n s  t o  vdnich t h e  u s e  
o f  s t e r i l i s e d  m ilk  o r  s t e r i l e  p a t e n t  fo o d s  may l e a d , a n d  t h a t  
th e  d a n g e rs  o f  e i t h e r  w i l l  be  l a r g e l y  i n c r e a s e d  i f  t h e y  p ro v e  
d e f i c i e n t  a l s o  i n  t h e  a l l - i m p o r t a n t  p r o t e i d  and f a t  .F o r  p r o p e r  
i n f a n t  f e e d in g  th e  food sh o u ld  be f r e s h  and f r e e  from  d an g ero u s  
o r g a n i s m s , th e  v i t a l  p r i n c i p l e s  -  th e  f e rm e n ts  -  b e in g  a l s o  
d n in m a ire d .S u c h  d e s i d e r a t a  e x i s t  u n d e r  i d e a l  c o n d i t i o n s  i n  
norm al b r e a s t - m i l k  ; i f  . u n f o r t u n a t e l y , cow ' s m ilk  m ust be  u s e d  by 
way o f  a  s u b s t i t u t e , n o  p a in s  s h o u ld  be s p a r e d  t o  o b t a i n , i f  
p o s s i b l e . c l e a n  m ilk  t h a t  does n o t  c a l l  f o r  co o k in g  o r  s t e r i l i s ­
a t i o n  o r  any  form  o f  .trea teustit  t h a t  w i l l  i n j u r e  t h e  v i t a l
p r i n c i p l e s  named. , . , ^
From t h e  f o r e g o in g  f a c t s ,w h i c h  I  have  m a r s h a l l e d  i n  t h e
b r i e f e s t  p o s s i b l e  manner c o n s i s t e n t  w i th  t h e i r  im p o r ta n c e ,  I  
would now draw th e  fo l lo w in g  c o n c lu s io n s :  D e s p i t e  t h e  u n d e n ia ­
b le  f a c t  t h a t  t h e  f a u l t y  n u t r i t i o n  o f  t h e  i n f a n t  i s  t h e  g r e a t  
u n d e r ly in g  e x c i t a n t  o f  r i c k e t s ,  a s  new f a c t s  a r i s e  b e a r i n g  on 
th e  g r e a t  d i f f e r e n c e s  b e tw een  human and co w 's  m ilk  i t  becomes 
more and  more e v id e n t  t h a t  i t  i s  u n w ise  t o  p o i n t  t o  one e lem ent 
i n  t h e  fo od  a s  th e  s o l e  o r  p r i n c i p a l  o r i g i n a t o r  o f  th e  d i s e a s e .
r e a c t  a i  a r e l e n t  j.y .,0 ^.-e sar-e r e a g e n t  «Thére i s  ver^; l i t t l e  r e -  
a l l 3^  known r e g a r d i n g  t h e  Chemical n a tu r e  o f  t h e  hurran mammary 
s e c r e t i o n , o r  now i t  d i f f e r s  from t h e  same l i q u i d  i n  t h e  c a s e  
o f  t n e  cow an.i o t h e r  mammals .We do know, o f  c o u r s e ,  t h a t  t h e  
p r o t e i d  s u b s t a n c e s , c a s e i n  and serum a l b u m i n , d i f f e r , b o t h  i n  
n a tu re  and  p r o p o r t  i o n , i n  t b v ' s  and hinrian m ilk  and , m o reover ,  we 
know t n a t  t h e  ^.ats d i f f e r , -  t h e  m ilk  o f  th e  cow b e in g  r e l a t i -  
”^ Gly r i c h  i n  f a t t j '  a c id s ,w h r r e a s  human m ilk i s  p o o r  i n  t h e s e  
c o n s t i t u e n t s ,we know, f u r t h e r , t h a t  bo th  c o n ta in  m ilk  s u g a r  and 
s a l t s  i n  varw^ing p r o p o r t i o n s ; -  bu t  i t  i s  im p o s s ib le  a s  y e t  t o  
e x p la in  t h e  v i t a l  p r i n c i p l e s  h id d e n  i n  t h e  human s e c r e t i o n  -  
be th e y  fe rm e n t .s , enzymes o r  a n t i b o d i e s , whicJi r e n d e r  him an m i lk ,  
t a k e n ^ in to  t h e  s^rstemi o f  an i n f a n t , a n  a n im a t in g  l i q u i d , w h i l e  
th e  m ilk  o f  t h e  cow o r  o th e r  mammal miaj",under c e r t a i n  c o n d i t i ­
ons, become a p o i s o n  as  l e t h a l  a s  v i r u l e n t  o r g a n i s m s . l t  i s  
t h e r e f o r e  n e c e s s a r -  t o  s tu d y  the  a c t i o n  of i n f a n t s  fo o d s  from a  
b i o l o g i c a l  5 a s  w e l l  a,sfrom a  chem ical s t a n d p o i n t , remernberirig 
alwa^/s t h e  im p o r ta n t  ÿEÈh&iple t h a t  th e  nutrindent, i s  in t e n d e d  
to  a c t  a s  a fo o d  and t o  a i d  i n  the  e v o lu t i o n  o f  t h e  a l im e n ta r j^  
f u n c t i o n s :  so t h a t ,  a s  t h e  d i g e s t i v e  s e c t r e t io n s  o f  t h e  i n f a n t  ' s 
stomach and i n t e s t i n e s  a r e  g ra d u a l l j r  fonned  and b r o u d i t  i n t o  
o p e r a t i o n , t h e y  -r.a:" a c t  chem icaller upon th e  m Uk and r e t a i n  i t  
f o r  l e n g t h e n i n g  p e r i o d s  i n  t h e  s to m ach , thereb^r p r e v e n t i n g  i t s  
b e in g  p a s s e d  on to o  qukckl^’- i n to  t h e  i n t e s t i n e s . B y  t h i s  p r o c e s s  
th e  s tom ach  i s  g r a d u a l ly  e n a b le d  t o  f i t  i t s e l f , a n a to m ic a l ly  
and ph 3r s io i  o g i c a l l y , f o r  t h e  food  o f  th e  a d u l t  when t h e  c i i i l d  
grows up.Euinan m ilk  r e t a i n s  t h e  same c o m p o s it io n  tl iro u g lio u t  
l a c t a t i o n , b u t  i s  changed by t h e  a c t i o n  o f  t h e  d e v e lo p in g  g a s ­
t r i c  s e c r e t i o n s  i n t o  forms r e q u i r i n g  s l i g h t ,m o d e ra te  o r  compl­
e t e  g a s t r i c  d i g e s t i o n  -  u n t i l  a t  l a s t  t h e  an im al i s  a b le  t o  
d i g e s t  and a s s i m i l a t e  th e  fo o d  o f  t h e  m o th e r  and  c a n  be c o n s i ­
d e red  p l i y s io l o g i c a _ l y  in d ep e n d en t  o f  t h e  t l i a t  i n d i v i d u a l .  I  do 
n o t t h i n k  t h a t  t h e r e  i s  so  much danger i n  d e f i c i e n c y  o f  one 
e lem ent a s  i n  t h e  d i s tu r b a n c e  o f  t h e  r a t i o  o f  a l l  t h e  im p o r ta n t  
c o n s t i t u e n t s  o f  n u t r i t i o n , t h a t  i s  t o  s a y , t h e  s u g a r , t h e  f a t  and 
t h e  n i t r o g e n o u s  m a te r i a l  . I t  would seem t h a t  th e  d i s e a s e  u n d e r  
consi d e ra t io m  i s  c au se d  by a fo o d  u su.a l l y  d e f i c i e n t  i n  q u a l ­
i t y ,  th o u g h  t h e  q u a n t i t y  may be ample to  s u p p o r t  e x i s t e n c e  and 
be even a b le  t o  make i t  p u t  on c o n s i d e r a b le  a p p a re n t  f l e s h .A n  
i n f a n t  n o u r i s h e d  'by t h e  m o th e r  h e r s e l f  s e c u r e s  a  m ilk  i n  w h ich  
t h e  c o n s t i t u e n t s  j u s t  M entioned  p r e s e r v e  a  t o l e r a b l y  c o n s t a n t  
and p r o p e r  r a t i o  .Towards th e  end o f  th e  p e r i o d  o f  l a c t a t i o n ,  i n  
p re g n a n c y  o c c u r r in g  d u r in g  t h e  p r e s e n c e  o f  t h a t  f u n c t i o n , a n d  
i n  t h e  c a s e  o f  i l l - n o u r i s h e d  m o th e rs ,  t h e  p r o t e i d s  f a l l  t o  
v a n i s h i n g - p o i n t  a n d ,e v e n  th o u g h  t h e  f a t  may have  v a r i e d  l i t t l e ,  
m a l n u t r i t i o n  and  r i c h i t s  may b re a k  out i n  t h e  c h i l d . I f  t h e  
i n f a n t  i s  b e in e  f e d  on th e  m ilk  o f  th e  c o w , th a t  l i q u i d  may be 
i n g e s t e d  i n  a  c o n d i t i o n  o f  f a t  s h o r t a g e , o r  t h a t  s u b s ta n c e  may 
be so e x c e s s i v e  t h a t  i t  i n t e r f e r e s  w i th  t h e  p r o c e s s  o f  p r o t e i d  
a s s i m i l â t  i o n  .The r e s u l t  i s  t h a t  d i g e s t i v e  t r o u b l e s  a p p e a r  and , 
th o u g h  t h e  c h i l d  seems to  be  p r e t t y  w e l l  n o u r i s h e d ,g r a d u a l  
w a s t in g  and r a c h i t i c  e x p re s s io n s  may be o b se rv e d .T h e  e x c e s s  o f  
s u g a r  i n  co n densed  m i l k , t o g e t h e r  w i th  th e  f a t  d e f i c i e n c y  of 
th e  same,m*ay l i k e w i s e  p ro v e  an  im p ro p e r  d i e t a r y ,v ^ i th  th& m in a t­
io n  i n  f l a b b in e s s ,w e a k n e s s  and r i c k e t s  .B ut th e  w o rs t  d i e t e t i c  
o f f e n d e r s  a r e  t h e  p a t e n t  f a r in a c e o u s  s o - c a l l e d  fo o d s ,w h ic h  a r e  
r i c h  i n  c a r b o h y d r a t e s , s o l u b l e  and i n s o l u b l e , a n d  v e r y  o f t e n  
p r o v id e  e x c e s s  o f  s ta rc h . ,w h ic h  i n  i t s e l f  i s  an u n n a t u r a l  fo o d  
f o r  i n f a n t s  h i n d e r  th e  a b s o r p t io n  of s u f f i c i e n t  f a t  by t h e  
i n f t a t  .w h ic h ,  s lo w ly  b u t  s u r e l y , l a p  s e s  i n to  a  r a c h i t i c  c o n d i t ­
i o n , a l t h o u g h  f o r  a  lo n g  tim e p r e v i o u s l y  i t  may have  b een  f a t  
and w e l l - n o u r i s h e d ,  stix^ng i n  d i g e s t i o n  an d  a p p a r e n t l y  do ing  
venpT w e l l  upon th e  d i e t  i n  q u e s t i o n .  My op i n i o n ,  t h e r e f o r e ,  i s  
t h a t  th o u g h  we sh o u ld  no t d e s p i s e  e n t i r e l y  th e  th e o r y  t h a t  
f a t  s h o r t a g e  t e n d s  t o  th e  p r o d u c t i o n  o f  r i c k e t s ,  no one c o n s t ­
i t u e n t  o f  th e  food  sh o u ld  be u n d u ly  em p hasised  t o  t h e  e x c lu s io n  
o f  t h e  r e s t  .The s u g a r , t h e  f a t  and t h e  p r o t e i d s , a n d  i n  a  l e s s e r  
d e g re e  t h e  s a l t s ,  a r e  so  i n t i m a t e  y a s s o c i a t e d  t h a t  any d i s t u r b ­
ance o f  t h e  b a la n c e  i n e v i t a b l y  c a u s e s  d i g e s t i v e  d i s t u r b a n c e ,  
m a l n u t r i t i o n  and n o t  seldom t h e  d i s e a s e  we a re  c o n s id e r in g  * Alt 
th e  p r e s e n t  t im e  i t  i s  n o t  e a sy  t o  e x p la in  why one i n f a n t
fo o d  o r  a r e  a t  work i n  th e  sy s te m  eOL r e a d y  .The 
i f  p r o d u c t i o n  o^ r i c k e t s  by th e  p r e s e n c e  o f  t o x i n s  and t h e  
con tem poraneous s h o r t a g e  i n  a n t i t o x i n s  w i l l  r e c e i v e  a t t e n t i o n  
p re s e n t ly .W e  s h a l l  s e e  t h a t  i t  i s  a f f i r m e d  t h a t  t e s e  t o x i n s  
would p o s s i b l y  s u p p ly  an  i r r i t a n t  t o  th e  b lo o d  s t r e a m  an d  g iv e  
r i s e  t o  d i s t u r b a n c e s  o f  t h e  o rg an s  most c o n c e rn e d  i n  t h e  o s s ­
eous l e s i o n s  01 t h e  d i s e a s e ;  co ld  would a s s i s t  by lo w e r in g  
v i t ^ i t y , a n d  so g iv e  t h e  t o x i n s  more jBl#ape, and  la c k  o f  su n ­
l i g h t  and  f r e s n  a i r  would a c t  p r e t t y  much i n  t h e  same w ay.The 
germ t h e o r y  o f  r a c h i t i c  to x a e m ia  h a s  been  a s s a i l e d ; a n d  i t  
would seem t h a t  t h e  t o x i n  in v o lv e d  i s  n o t  t h e  p r o d u c t  o f  germ 
l i k e , b u t  o r i g i n a t i n g  in  some p o iso n o u s  e lem ent o f  t h e  m i lk ,  
which t h e  c h i l d ' s  a n t i t o x i n s  a r e  c a p a b le  o f  r e s i s t i n g  when 
n a t u r a l l y  and  p r o p e r l y  f e d . I f  t l i i s  be t r u e , o v e r  any  l e n g t h y  
p e r io d  i t  i s  n o t  s a f e  t o  f e e d  an i n f a n t  on s y n t h e t i c  fo o d  
s t u f f s ,w h i c h  o b v io u s ly  c o u ld  no t a p p ro x im a te  t h e  m a te r n a l  
mammanr s e c r e t i o n  i n  p r e c i s e n e s s  o f  i n g r e d i e n t s .
I t  seems a p p o s i t e  a t  t h i s  j u n c t u r e  t o  c o n s i d e r  t h e  i n t e r ­
p r e t a t i o n  o f  some i n t e r e s t i n g  e x p e r im e n ts  w h ich  C halm ers Wat­
son ( L a n c e t , D ec .1 8 ,1 9 0 6 )  p e rfo rm e d  upon some fe m a le  r a t s , t h e  
p rogneny  o f  an  e x c e s s i v e l y  m e a t - f e d  m o th e r .F o r  some m onths 
p r i o r  t o  d e l i v e r y  and  d u r in g  th e  p e r i o d  o f  l a c t a t i o n  t h e s e  
an im als  r e c e i v e d  a  d i e t  o f  ox f l e s h  an d , a f t e r  w e a n in g , th e  
young o nes  w ere  s i m i l a r l y  d i e t e d .T h e s e  m e a t - f e d  r a t s  num bered 
1 0 0  and i n  age v a r i e d  from  a  day t o  tkeCbve w eek s ,an d  c o n t r o l  
r a t s  w ere  f e d  on b r e a s t  and s k im -m i lk , w i t h  an a l lo w a n c e  o f  
b r e a d ,A f t e r  a  c e r t a i n  t im e  t h e y  were k i l l e d  and s u b m i t t e d  t o  a  
m inu te  e x a m in â t  i o n .  T here  was found  a  g e n e r a l  s o f t n e s s  o f  t h e  
bones o f  th e  body , a  c o n d i t i o n  i n v a r i a b l e  i n  a l l  m e a t - f e d  r a t s  
and a c c e n t u a t e d  a s  t h e y  grew o ld e r .T h e  lo n g  b o n e s , e s p e c i a l l y  
th e  r i b s , w e r e  o f  a  dark  c o lo u r  from  i n c r e a s e d  v a s c u l a r i t y  o f  
the  t i s s u e s  .D u r in g  th e  se co n d  month o f  t h e  e x p e r im e n ts  c u r v a t ­
u re  o f  t h e  S p in e  and lo:ng bones d e v e lo p e d  -  such  c o n p r i s in g  
s c o l i o s i s ,  l o r d o s i s ,  b e /n d in g  o f  t h e  r i b s  a t  t h e i r  a n g le s  and , 
t o  a  l e s s e r  d e g r e e , c u r v a t i o n  o f  t h e  bones  o f  t h e  lo w e r  e x tre m ­
i t i e s  .The o s se o u s  c u r v a t u r e s  were n o t  i n f r e q u e n t l y  a s s o c i a t e d  
w ith  e n la rg e m e n t  o f  t h e  c a e t i l a g e s  . I n  some 15 p e r  c e n t  . o f  th e  
an im a ls  sm a l l  w h i te  n o d u le s  were o b s e rv e d  An th e  r i b s , s t a n d i n g  
out c l e a r l y  a s  p a l e  and b e a d - l i k e  p ro m in e n ce s  i n  t h e  s u b s ta n c e  
6f  t h e  d a r k e r  p a r t  o f  t h e  bone.O n c u t t i n g  a c r o s s  t h e s e , i t  was 
seen  t h a t  t h e y  c o n s i s t e d  c h i e f l y  o f  c a r t  i l  a g e .  I n  p ro n o u n c e d  
c a se s  t h e  ch an g es  were s i m i l a r  t o  t h o s e  s e e n  i n  ad v an ced  c a s e s  
o f  r i c k e t s  i n  t h e  human s u b j e c t  .But t h i s  l i k e n e s s  was n o t  con ­
f i rm e d  on m ic r o s c o p ic a l  e x a m i n a t i o n ; f o r , a l t h o u g h  i t  was s e e n  
t h a t  o s s i f i c a t i o n  was d e la y e d  and  im p e r f e c t  i n v o lv i n g  endoch­
o n d ra l  and p e r i o s t e a l  bone f o r m a t i o n , t h e  m in u te  s t r u c t u r e  o f 
th e  e p ip h y s e s  was n o rm a l ,e v e n  th o u g h  th e  a n im a l  showed p ro n o ­
unced r a c h i t i c  b h an g es  i n  t h e  s h e i a t a l  sy s te m .T h e  bony t r a b ­
e c u la e  w ere  t h i n , t h e r e  was g r e a t  i n c r e a s e  i n  t h e  s i z e  o f  t h e  
m e d u l la ry  c a n a l  t o d  t h e  bone m arro w ,-  i n  t h e  c a s e  o f  m e a t - f e d  
a n im a ls  o f  s i x  weeks and o n w ard s , -  showed a  g r e a t  i n c r e a s e  i n  
f a t . I n  n o t  a  few t h e r e  was a  c o n s i d e r a b l e  i n c r e a s e  i n  t h e  
number o f  t h i n - w a l l e d  v e s s e l s ,w h i c h  w e re  f u l l  o f  r e d  b lo o d -  
c o r p u s c l e s  i n  t h e  m e d u l la ry  sp a c e s .T h e  w h i te  n o d u le s  o b s e rv e d  
i n  t h e  r i b s  c o n s i s t e d  o f  c a r t i l a g e  c e l l s , d e r i v e d  from  t h e  p e r i ­
osteum , and t r a n s f o r m a t i o n  o f  t h e s e  i n t o  bone was s e e n  a t  t h e  
p e r i p h e r a l  p a r t  o f  th e  s e c t i o n s .T h e  f i r s t  im p r e s s io n  co n v ey ed  
by t l i e s e  e x p e r im e n ts  was t h a t  t h e r e  was a  c o n d i t i o n  o f  r i c k e t s  
p ro d u ce d  by t h e  m eat d i e t ; f o r  t h e  d e la y e d  and  im p e r f e c t  o s s i f ­
i c a t i o n ,  t h e  i n c r e a s e d  v a s c u l a r i t y , t h e  a u g m e n ta t io n  o f  t h e  
number o f  t h e  b lo od-oorpusdL  e s  i n  t h e  m e d u l l a r y  s p a c e s  and  t h e  
Q o s ta l  c a r t i l a g i n o u s  n o d u le s  re s e m b le d  t h e  c o n d i t i o n s  o b s e rv e d  
" in  t h e  c a s e  o f  human i n f a n t s  s u f f e r i n g  from  r i c k e t s ;  b u t  th e  
f a c t  t h a t  t h e  e p ip h y s e a l  ends of t h e  b o n e s  w ere  norm al showed 
t h a t  some c o n d i t i o n  o t h e r  th a n  r i c k e t s  m ust hav e  been  i n  o p e r ­
a t i o n -  an  o b s e r v a t i o n  w h ic h  w ou ld  seem t o  c a s t  some doubt 
Upon f i t i è r i n ' s  s t a te m e n t  t h a t  h e  p ro d u c e d  r i c k e t s  i n  a n im a ls  
by f e e d in g  them  upon  a  d i e t  o f  raw m e a t ,a n d  a l lo w  us t o  u rg e  
o n ly  an  a p p a r e n t  s i m i l a r i t y  o f  c o n d i t i o n s  upon  s u p e r f i c i a l  
exam inât i o n .  Our a u th o r  r e f e r s  to  a  c a s e  i n  w h ic h  a  c o n su m p tiv e  
m o th e r , -  t r e a t e d  s u c c e s s f u l l y  w i th  c o n s i d e r a b le  q u a n t i t i e s  o f  
m e a t , -  m a r r i e d ,  c o n t in u e d  th e  same d i e t  and  i n  e ig h te e n  m onths
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was d e l i v e r e d  o f  a  c h i l d , I t  was b ro u g h t  up on t h e  b o t t l e  u n t i l  
t h e  age  o f  one y e a r  and  t h e n ,  f o r  some o v e r t  r e a s o n , d i d  b a d ly  
and  became anaem ic  .Raw m e a t - j u i c e  was a d m i n i s t e r e d ,b u t  m a .t te rs  
becamg w orse  and d e a th  o c c u r re d ,T h e  symptoms o b s e rv e d  d u r in g  
l ifd^ in re re  n o t  u n l i k e  t h o s e  s e e n  i n  m e a t - f e d  r a t s  and a f t e r  
d e a th  t h e  t i s s u e s , p a r t i c u l a r l y  t h e  r a d i u s , showed o sseo u s  anom­
a l e s  v e r y  s i m i l a r  t h e r e t o . T h i s  c a s e  d e m o n s tr a te s  th e  g r e a t  
i n f l u e n c e  t h a t  t h e  d i e t  o f  t h e  m o th e r  d u r in g  p re g n a n c y  may have 
upon  t h e  o f f s p r i n g ,  w hich  f a c t  sh o u ld  a lw ays be  b o rn e  i n  m ind .
The a l l e g e d  d e f i c i e n c y  o f  l im e  s a l t s  i n  t h e  r a c h i t i c  su b ­
j e c t  h a s  f o r  l o n g  b een  a  m a t t e r  of c o n t r o v e r s y  amongst p e r i -  
a t r i s t s , e s p e c i a l l y  a s  th e  m ost o b v io u s  a n o m a lie s  o c c u r  i n  t h e  
t h e  c h i l d ' s  b o n e s .T h e  o l d e r  w r i t e r s  som etim es r e f e r r e d  to  a  
s h o r t a g e  of m in e r a l  mat t e r ,  p a r t i c u l a r l y  o f  l im e  s a l t s  and 
c o n te m p o r a r ie s  and o t h e r s  h e l d  t h a t  r i c k e t s  was in d u c e d  t h e r e b y  
I t  i s  v e r y  common t o  f i n d  t h a t  r ic k e t^ r  c h i l d r e n  a r e  o v e r f e d  on 
u n s u i t a b l e  f o o d , i n  w h ich  i t  i s  p r o b a b le  t h a t  t h e y  r e c e i v e  
enough p h o s p h a te  o f l i m e , b u t  a r e  u n a b le  to  a s s i m i l a t e  i t  from  
d l g t t s t i v e  d i s t u r b a n c e  r e s u l t i n g  from  t h e i r  g lu t to n y .M a n y  ex­
p e r i m e n t s  have  b e en  p e r fo rm e d  w i t h  t h e  o b j e c t  o f  th ro w in g  l i -  
- g h t  upon  t h i s  im p o r ta n t  q u e s t i o n ; a n d  i t  i s  n e c e s s a r y  t o  c o n s ­
i d e r  h e r e  a s  b r i e f l y  as  p o s s i b l e  some o f  t h e  more i n s t r u c t i v e  
and i m p o r t a n t .  T h us , C h o s s a t , i n  1 8 4 2 ,a d v o c a te d  t h e  t h e o r y  o f  
t h e  a b se n c e  o f  c e r t a i n  b o d ie s  i n  th e  f o o d ,a s  a g a i n s t  t h o s e  who 
i n s i s t e d  upon t h e  p r e s e n c e  o f  some a c i d , o r  a c i d s , i n  t h e  c i r c u l ­
a t i o n  o f  t h e  p a t i e n t . H e  f e d  p ig e o n s  on fo o d  d e f i c i e n t  i n  l im e  
s a l t s , w i t h  t h e  r e s u l t  t h a t  h e  was a b l e  t o  p ro d u c e  i n  them  a  
c o n d i t i o n  i n  w h ich  t h e  bones  w ere  r e a d i l y  l i a b l e  t o  u n d e rg o  
f r a c t u r e ,  o r  w ere  s o f t e n e d  and c u rv e d ;  he w as, how e v e r ,  n o t  a b le  
t o  e x c i t e  r i c k e t s ,  me r e l y ,  i t  would seem, some o s t e o p o r o t i c  co n d -  
i t i o n . P r i e d l e b e n  r e p e a t e d  t h e s e  e x p e r im e n ts  a n d  fo u n d  t h a t  t h e  
b o n es  w ere  u n d o u b te d ly  more f r a g i l e  t h a n  n o rm a l , th o u g h  he 
c o u ld  n o t  c o n v in c e  h i m s e l f  t h a t  r a c h i t i s  was p r e s e n t  .V o it  was 
a n o th e r  t o  r e p e a t  t h e  e x p e r im e n ts  i n  q u e s t i o # , i n  1 8 8 0 ,w i t h  t h e  
r e s u l t  t h a t  he  c o n c lu d e d  t h a t  r i c k e t s  c o u ld  be  so  p ro d u c e d .
Bag in s k y  d id  much o r i g i n a l  r e s e a r c h  o f  t h i s  k i n d  and  s t a t e d  
t h a t  th e  a d m i n i s t r a t i o n  o f  l i m e - f r e e  fo o d  gave  r i s e  to  r i c k e t s ;  
he  adds  t h a t  th e  chang es  i n  th e  bones w ere  more m arked when 
l a c t i c  a c i d  was added  t o  t h e  d i e t a r y . I n  1871 W e g n e r ,o f  B e r l i n ,  
d e m o n s tr a te d  t h a t , i f  w h i le  a d m i n i s t e r i n g  d o se s  o f  p h o sp h o ru s  
t o  young a n im a l s , l im e  s a l t s  were w i t h h e l d , t h e r e  a r o s e  an  a f f e c ­
t i o n  o f  t h e  b ones  e x a c t l y  l i k e  r i c k e t s ;h â s  c o n c lu s io n  was t h a t  
p h o sp h o ru s  a c t s  a s  a  s t i m u l a n t  o f  t h e  o s s i f y i n g  p r o c e s s .  An 
a l l - r o u n d  v iew  o f  t h i s  q u e s t i o n  w ould  seem t o  show t h a t  t h e  
l i m e - s a l t  d e f i c i e n c y  t h e o r y  o f  r i c k e t s  c a u s a t i o n  can  b e  much 
weakened by  su c h  f a c t s  a s  th e  f o i l  owing: D e s p i t e  th e  f a c t  t h a t  
c o w 's  m ilk  i s  s i x  t im e s  r i c h e r  i n  l im e  th a n  human m i l k , b r e a s t ­
f e d  i n f a n t s  r a r e l y  s u f f e r  from  r i c k e t s , w h i l s t  amongst i n f a n t s  
a r t i f i c i a l l y  f e d  and  t a k i n g  c o w 's  m ilk  i n  some form o r  o t h e r  
t h e  d i s e a s e  i s  v e r y  p r e v a l e n t  . N e v e r t h e l e s s , i t  i s  p o s s i b l e  t h a t  
th e  i n f a n t  i s  u n a b le  t o  u s e  e f f e c t i v e l y  t h e  l im e  s a l t s  i n  t h e  
co w 's  m i l k : f o r  t h e  c a lc iu m  s a l t s  a r e  i n t i m a t e l y  a s s o c i a t e d  
w i t h  t h e  a lb u m in  o f  t h e  c a s e i n , a n d  i t  i s  t h i s  s u b s ta n c e  t h a t  
t h e  i n f a n t  f i n d s  d i f f i c u l t y  i n  d i g e s t i n g  and  n o t  i n f r e q u e n t l y  
r e j e c t s  a s  to u g h  c u r d s .S e c o n d l y , i n  l im e s t o n e  d i s t r i c t s , w h e r e  
t h e  w a te r  may be im p re g n a te d  w i th  l im e  s a l t s , t h e  c h i l d r e n  a r e  
f r e q u a n t l y  r a c h i t i c , a n d  t h e  a d d i t i o n  o f  l im e - w a t e r  t o  t h e  fo o d  
does n o t  p r e v e n t  th e  o c c u r r e n c e  o f  t h e  d i s e a s e . l t  was f o r m e r ly  
th o u g h t  t h a t  t r l e k e t s  i n  t h e  Glasgow c h i l d r e n  was due t o  t h e  
want o f  l im e  i n  t h e  Loch  K a t r i n e  w a t e r - s u p p l y ; b u t , a l th o u g h  t h i s  
w a te r  i s  known t o  be a lm o s t  d i s t i l l e d  w a t e r , t h e  te n d e n c y  now i s  
fof)zl'i7h e  a f f e c t i o n  t o  d i s a p p e a r  .The Commission on p l ^ s i c a l  D e t­
e r i o r a t i o n  d id  n o t  c o n s id e r  t h a t  t h e  want o f  l im e  i n  w a te r  can  
make anyone become r a c h i t i c  .So good an a u t h o r i t y  a s  Ormsby was 
i n c l i n e d  t o  b e l i e v e  t h a t  i n  c i t i e s  w i t h  a  w a t e r  s u p p ly  c o n t a i n ­
in g  l i t t l e  l im e  d e f o r m i t i e s  o f  th e  l im b s  a r e  much more p r e v a i l  
e n t ; y e t  t h e r e  i s  v e r y  l i t t l e  l im e  i n  t h e  w a te r  s u p p ly  o f  Dub­
l i n  and r i c k e t s  i s  a  c o n p a r a t i v e l y  r a r e  a f f e c t i o n  i n  t h a t  p a r t  
o f  I r e l a n d . -  a  f a c t  p r o b a b ly  r e f e r a b l e  t o  t h e  u n p o p u l a r i t y  o f  
a r t i f i c i a l  r e a r i n g  o f  i n f a n t s . l t  a p p e a r s , t h e n , t h a t  t h e  p r e s e n c e  
o r  a b se n c e  o f  l im e  i n  t h e  d r i n k in g - w a t e r  h a s  p r a c t i c a l l y  no 
b e a r i n g  on t h e  o c c u r r e n c e  o f  r i c k e t s  i n  Glasgow o r  e ls e w h e r e .  
T h i r d l y , t h e  a d m i n i s t r a t i o n  o f  l im e  s a l t s , a l o n e  o r  i n  m e d ic in e  
c o n ta in i n g  p r e p a r a t i o n s  o f l im e ,s e ld o m  r e l i e v e s  o r  c u r e s  t h e  
d i s e a s e . F o u r t l i l y , f a r i n a c e o u s  fo o d s  a r e  r i c h  i n  l im e  an d  p h o s -  h
p h o r i c  a c i d ; y e t  c h i l d r e n  f e d  w i th  t h e s e  s u b s t a n c e s , e s p e c i a l l y  J
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u n d e r  c o n d i t i o n s  i n  w h ich  m ilk  i s  n o t  p r o v i d e d , a r e  very  a p t  t o  
become r a c h i t i c  .T h is  d i s e a s e ' s  changes", such  a s  i n c r e a s e d  v a s c ­
u l a r i t y  and  c a r t i l a g e  p r o l i f e r a t i o n , a r e  som etim es se en  i n  
n onna l c a l c i f i e d  b o n e . I n  t h e  ab sen ce  o f  a  p r o p e r  su p p ly  o f  l im e  
s a l t s  m arked  p r o l i f e r a t i o n  would seem i m p o s s i b l e , a s  u n c a l c i f i ­
ed c a r t i l a g e  c o n s i s t s  l a r g e l y  o f  l i m e , I n  t h e  a b se n c e  even  o f  
d i e t e t i c  r e a r r a n g e m e n t , i t  i s  p o s s i b l e  f o r  a  p a t i e n t  t o  r e c o v e r  
from r i c k e t s  sp on t aneou s l y  ; t h e  l im e  r e c e i v e d  may be s u f f i c i e n t ,  
b u t  a  d e f e c t  i n  i t s  a s s i m i l a t i o n  i n  e x i s t e n c e , Pommer s a y s , t h a t  
a l th o u g h  enough l im e  i s  i n g e s t e d , i t  i s  n o t  a b so rb e d  p r o p e r l y ,  
owing t o  t h e  d im in is h e d  a l k a l i n i t y  o f  t h e  b l o o d , d e s p i t e  th e"  
f a c t  t h a t  equalIjT com p e ten t o b s e r v e r s  have  d e m o n s tra te d  t h a t  
t h e  a l k a l i n i t y  o f  t h a t  l i q u i d  i s  n o t  d im in i s h e d  i n  t h i s  d is e a s e .
I t  a n p e a r s  much more l i k e l y  t h a t , i f  l im e  s a l t s  a r e  a s s i m i l a t e d  
i n  an i n s u f f i c i e n t  a m o u n t , th e  l o s s  i s  t o  be a c c o u n te d  f o r  by 
t h e  i n a b i l i t y  t o  d i g e s t  t h e  c a s e i n  o f  t h e  m ilk  ; n e v e r t h e l e s s  
t h i s  f a i l s  t o  e x p l a i n  t h e  o c c u r r e n c e  o f  t h e  m alady  i n  t h e  c a se  
o f  a  c h i l d  becoming r a c h i t i c  on a  d i e t a r y  t h a t  i s  e n t i r e l y  
f a r in a c e u H S .K a s s o w i tz  t h i n k s  t h a t  t h e  d i s e a s e  i s  a  c h r o n ic  i n -  
f l a r m a t i o n  s t a r t i n g  i n  t h e  b o n e -fo rm in g  t i s s u e s j h e  com pares 
t h i s  in flam m atorzf p r o c e s s  t o  i n t e r s t i t i a l  k e r a t i t i s , o r  t o  th e  
i n t e r s t i t i a l  in f la m m a t io n  o f  t h e  l i v e r  p ro d u c e d  by p h o sp h o ru s  
i n g e s t  i o n ;  he  does n o t  r e g a r d  t h e  p o v e r t y  o f  l im e  s a l t s  i n  
bones  p e c u l i a r  t o  th e  d i s e a s e , a s  i t  i s  t o  be se en  i n  e v e ry  form 
o f  inflam m atory / o s t e o p o r o s i s , and adds t h a t  o f  more im p o r ta n c e  
i s  t h e  i n t e n s e  v a s c u l a r i t y /  o f  t h e  t i s s u e s  engaged  i n  t h e  form ­
a t i o n  o f  b o n e ,w h ich  he l o o k s  upon  a s  t h e  i n i t i a l  and p r i n c i p a l  
s i g n  o f  t h e  d i s e a s e  i n  q u e s t io n .O n e  o f  h i s  e x p e r im e n ts  w a s ( t o t h  
t h e  o b j e c t  o f  a s c e r t a i n i n g  i f  a r t i f i c i a l  c o n g e s t i o n  w ould  l e a d  
t o  r i c k e t s ) t o  bandage  t h e  l im b  o f  a  g row ing  an im a l f o r  s e v e r a l  
h o u rs  a  day and do ing  so  d a i l y  f o r  s e v e r a l  weeks . A f t e r  d e a th  
he  n o te d  i n  th e  bones  an i n c r e a s e d  v a s c u l a r i t y  w hich  h ad  p r e v ­
e n te d  t h e  d e p o s i t i o n  o f  o s s e o u s  t i s s u e  and d e s t r o y e d  t h e  bone 
a lread y /  forme d ; f u r t h e r , th e  r e  was a  r i c k e t s - l i k e  c a r t i l a g i n o u s  
p r o l i f e r a t i o n . H e  t h e r e f o r e  m a i n t a i n s  t h a t  a  h y p e ra e m ia  o f  t h e  
bone g i v e s  r i s e  to  p o v e r t y  o f  t h e  i n o r g a n i c  c o n s t i t u . e n t s  and 
t h a t  an in f la m m a to ry  p r o c e s s  i n  t h e  b o n e s  i s  t h e  c a u se  o f  th e  
r a c h i t i c  l i m e - s a l t s  s h o r t a g e .M i r v a  and  S t o l t z n e r  h a v e  a l s o  
done some im p o r ta n t  w e to a rc h  upon t h e  e f f e c t  o f  a  d i e t  p o o r  i n  
l im e  i n  t h i s  d i s e a s e .T h e y  f e d  a  s ix -w e e k s  puppy f o r  55 days on 
raw h o r s e f l e s h , f a t  and  d i s t i l l e d  w a t e r  . A f t e r  t h r e e  o r  f o u r  
weeks t h e r e  d e v e lo p e d  ty /p ic a l  symptoms o f  r i c k e t s , - v i z . ,  
e n la rg e m e n t  o f  t h e  e p i p l ^ s e s , r à o k e ty  r o s a r y  and  c u r v a t u r e  o f  
t h e  l o n g  b o n e s , -  b u t  t h e  s t r u c t u r a l  a l t e r a t i o n s  w ere  more o f  
t h e  n a tu r e  o f  o s t e o p o r o s i s  t h a n  o f  r i c k e t s . T h e s e  e x p e r im e n ts  
w ere  r e p e a t e d  by R eim ers and B ay er  (M ed.Review, Vol . I x ) , who d i e t ­
ed te n -w e e k s  p u p p ie s  w i th  h o r s e f l e s h , p o r k , v e a l , h o r s e - f a t  and 
d i s t i l l e d  w a te r ,O n  t h e  e i g h t h  day  t h e  a n im a ls  w ere i n d i s p o s e d  
f o r  e x e r t io n ,b e c a m e  more and  more i n d i s p o s e d  t o  move and c r i e d  
ou t i n  agony on sudd en  movement .They/ w a d d le d , th e  f o r e  l im b s  
assum ed banO&ahto^and t h e r e  was a"cow-hock** anom aly o f  c o n f o r ­
m a t io n  b e h in d ,w i t h  en la rg em en t o f  t h e  lo w e r  ends o f  t h e  r a d i u s  
%nd u l n a .A t  t h e  end o f  31 days t h e  a n im a ls  were s u b m i t t e d  t o  
p o s t -m o r te m  exam inâ t i o n .  T h ere  was fo u nd  a  c o n s i d e r a b le  accum ul­
a t i o n  o f  f a t , t h e  m u sc le s  were u n a f f e c t e d , r i c k e t y /  r o s a r y  was 
p r e s e n t , a s  w e l l  a s  lo n g -b o n e  e p ip h y s e a l  enlargmmaAt .The lo n g  
b o nes ,w hen  d r i e d  and m a c e r a te d ,p r o v e d  u n u s u a l l y  l i g h t  and  had  
a  ro u g h  and poirpus s u r f a c e  .They f l o a t e d  i n  w a t e r ,  w hich  i s  c o n t ­
r a r y  t o  what o b t a i n s  i n  h e a l th .O n  l o n g i t u d i n a l  s e c t i o n , t h e  com­
p a c t  s u b s ta n c e  was found  t o  be e x c e e d in g ly  n a r r o w ,w i th  a  c o r r ­
e sp o n d in g  «ààBa«rs0/ji^ o f  t h e  m eshes o f  t h e  spongy t i s s u e .  The 
g row ing  c a r t i l a g e  was w id e r  t h a n  norm al and  p e r i o s t r a l  ch an ges  
w ere  o b se rv e d  i n  c e r t a i n  a r e a s  .The a d j a c e n t  u n c a l c i f i e d  bony 
l a y e r  showed no s i g n s  o f  p r o l i f e r a t i o n  and  an  o s t e o p o r o s i s  was 
e s s e n t i a l l y  t h e  c o n d i t i o n  o b se rv e d .A  puppy  w i t h  sp o n ta n e o u s  
r i c k e t s  was u s e d  by way o f  c o n t r o l .T h e  n a k e d -e y e  and  m in u te  
changed  w ere  c h i e f l y  p r o l i f e r a t i o n  o f  t h e  o s t e o i d  t i s s u e  and 
w ere d i s t i n c t  from  t h o s e  t o  w h ich  d e f i c i e n c y  o f  l im e  s a l t s  
g iv e s  r i s e . O u r  a u t h o r s , t h e r e f o r e  c o n s i d e r  t h a t  l im e  d e f i c i e n c y  
i s  n o t  t h e  o n ly  f a c t o r  i n  t h e  p r o d u c t i o n  o f  t r u e  r i c k e t s  and  
s u g g e s t  t h a t  t h e  o t h e r  one i s  h e r e d i t y  ; f o r , i f  b o t h  p a r e n t s  
have  b een  r a c h i t i c , t h e  o f f s p r i n g  a r e  s p e c i a l l y  l i a b l e  t o  t h e  
d i s e a s e  .They a l s o  p o i n t  o u t  t h a t  some c h i l d r e n  w ould  seem more 
p r e d i s p o s e d  t o  t h e  d i s e a s e  t h a n  o t h e r s  and t h a t  t h e s e , e v e n  
th o u g h  th e y  may b e  b r e a s t - f e d , d o  n o t  a lw ay s  e sc a p e  t h e  .malady; 
b u t , a s  a  r u l e , p r e d i s p o s e d  c h i l d r e n  do n o t , i n  t h e  a b se n c e  o f   ^
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a r t i f i c i a l  feed in g ,B eco m e  r a c h i t i c . l t  seems to  me t h a t  th e  
ch an g es  fo un d  i n  t h e s e  young a n im a ls  r e p r e s e n t e d  an  e a r l y  staere 
o f  r i c k e t s  w h i c h , i f  t h e  d i e t  h ad  been  c o n t in u e d ,m ig h t  have  
b e en  fo l lo w e d  by a  p r o l i f e r a t i o n  o f  o s t e o i d  .T h is  v iew
i s  s u p p o r t e d  by t h e  f a c t  t h a t  c a s e s  o f  t y p i c a l  r i c k e t s  i n  man 
have  been  r e p o r t e d ,  i n  w hich  t h e  ch an ges  i n  th e  u n c a l c i f i e d  
l a y e r  o f  o s se o u s  t i s s u e  w ere  s l i g h t  and  much l e s s  m arked th a n  
t h o s e  i n  t h e  p e r io s te u m  and c a r t i l a g e . I  h av e  a l r e a d y  shown how 
C halm ers W atson f e d  young r a t s  upon  an  e x c e s s i v e  raw  m eat d i e t  
and p ro d u c e d  i n  them  s o f t e n i n g  and c u r v a t u r e  o f  t h e  b o n e s ,w i th  
w h i te  n o d u le s  i n  t h e  bony p a r t s  o f  t h e  r i b s  i n  15 p e r  c e n t , o f  
th e  c a s e s , -  m ic ro s c o p ic  e x a m in a t io n  o f  th e  e p ip h y s e s  show ing , 
h o w e v e r , t h a t  t h e  c o n d i t i o n  was n o t  r i c k e t s , a l t h o u g h  t h e r e  was 
a  g r e a t  s i m i l a r i t y  upon  mere n a k e d -e y e  exam inâ t i o n .  The o p in io n  
e x p re s s e d  by  e x p e r t s  a t  a  m ee tin g  o f  one o f  t h e  London l e a r n e d  
s o c i e t i e s  was t h a t  t h e s e  e x p e r im e n ts  showed t h a t  t h e  l e s i o n s  
w ere  n o t  so much due t o  t h e  e x c e s s iv e  m eat d i e t  a s  t o  d e f i c i e ­
n cy  o r  i n t e r f e r e n c e  w i t h  t h e  a b s o r p t i o n  o f  l im e  s a l t s , e s p e c i a l i  
- y  i n  v iew  o f  o t h e r  e x p e r im e n ts  c o n s i s t i n g  o f  f e e d in g  young 
dogs on f l e s h , f a t  and d i s t i l l e d  w a t e r  -  t h e s e  a n im a ls  r e m a in in g  
norm al f o r  a  t i m e , t h e n  p u t t i n g  on w e i g h t ,b u t  g r a d u a l l y  becom ing 
w e ak e r ,  show ing m en ta l deoa^/ and d y i n g j a f t e r  d e a th  t h e r e  w ere  
fo u n d  i n c r e a s e d  v a s c u l a r i t y  o f  the  b o n e s , i r r e g u l a r i t y  o f  t h e  
c a r t i l a g e  c e l l s  a t  t h e  e p ip h y s e s ,  fo rm a t  io n  o f  im p e r f e c t  o s t e o i d  
t i s s u e  and s h o r t a g e  o f  m i n e r s  m a t t e r  ; f u r t h e r ,  u n d e r  t h i s  l im e -  
s h o r t  d i e t  t h e  ch an g es  w ere  l e s s  m arked  i n  s m a l l  t h a n  i n  l a r g e  
a n i m a l s , I  v e r y  much doubt a l s o  t h a t  e x c e s s  o f  m eat i n  t h e  foo d  
i s  a lw ays th e  c au se  o f  iU c k e ts  i n  t& ta : ( f o r  a n im a ls  t h a t  a r e  
p u r e l y  c a r h iv o r o u s  a r e  n e v e r  so a f f e c t e d , n o r  do t h e  Eskimo,who 
i s  a  p u r e  me a t - e a t e r ,  s u f f e r  from  t h i s  a f f e c t i o n  a s  s e e n  i n  
W a ts o n 's  c a s e s  . I n  t h e s e  a n im a ls  t h e  l i m e - s h o r t  age  seemed t o  be 
t h e  f a c t o r  a t  f a u l t  .From t h e  o b s e r v e r  j u s t  m e n t io n e d 's  e x p e r ­
iment s , t h e n , we may c o n c lu d e , f i r s t  , t h a t , th o u g l^ a n im a l  e x p e r im e n -  
t g t i o n  i s  v e ry  u n r e l i a b l e  f o r  con -parison  w i t h  t h e  c o n d i t i o n s  
o b t a i n i n g  i n  t h e  human i n f a n t , a  d i e t  e x c e s s i v e  i n  m eat and 
d e f i c i e n t  i n  l im e  s a l t s  i s  p r o d u c t i v e  o f  a  d i s e a s e  to a k r o d tè y i s -  
ed by  b o n e - s o f t e n i n g , i n c r e a s e d  v a s c u l a r i t y  o f  o sse o u s  t i s s u e  
and  deb i l  i t y , c o r p a r a b l  e t o  t h e  c o n d i t i o n  p ro d u c e d  by  G u é r in  and 
o t h e r  o b s e r v e r s  and  d e s c r i b e d  a s  r i c k e t s  .S e c o n d , t h a t , th o u g h  t h e  
m aked-eye  a p p e a r a n c e , -  a s  e v id e n c e d  by  t h e  b en d in g  o f  t h e  
b o n es  and  t h e  h y p e r a e m ia , -  i s  i n d i s t i n g u i s h a b l e  from r i c k e t s ,  
t h e  m ic r o s c o p ic  e x a m in a t io n  o f  t h e  e p ip h y s e s  c l e a r l y  p r o v e s  
t h a t  t h e  c o n d i t i o n  i s  so m e th in g  q u i t e  d i f f e r e n t  from  t h a t  d i s ­
e a s e .  I n  o t h e r  w o r d s , i t  i s  an o s t e o p o r o s i s  w i t h  w h i c h , i n  t h e s e  
me a t - f e d  a n im a ls ,  we have t o  d e a l .
We h a v e  now t o  c o n s i d e r  f o r  a  moment t h e  l a c t i c  a c i d  
t h e o r y  o f  r i c k e t s ,p re m is e d  t o  w hich  may be  t h e  s ta te m e n t  t h a t ,  
i f  a  bone be  s u b m i t t e d  to  t h e  a c t i o n  o f  an  a c i d , i t  u n d e rg o e s  
s o f t e n i n g  and l o s e s  i t s  l im e  s a l t s ; f r o m  t h i s  i t  was f o m e r l y  
t h o u g h t  t h a t  t h e r e  m igh t be some a c i d , a c t i n g  on t h e  o s s e o u s  
t i s s u e s , w h i c h  was t h e  r e a l  e x c i t a n t  o f  t h e  d i s e a s e ; f u r t h e r m o r e , 
a s  r i c k e t s  i s  u s u a l l y  a s s o c i a t e d  w i t h  much d i g e s t i v e  d e ra n g e -  
m entiÿ it  was c o n c lu d e d  t h a t  th e  a c i d  i n  q u e s t i o n  was i n  a l l  p r o ­
b a b i l i t y  l a c t i c  a c i d  l i b e r a t e d  by  t h e  f e r m e n t a t i o n  and  decomp­
o s i t i o n  o f  fo o d  i n t h a  u n h e a l th y , s to m a c h  n o t  i n f r e q u e n t l y  s e e n  
i n  t h i s  d i s e a s e .H e i tz m a n n  was t h e  g r e a t  a d v o c a te  o f  t h i s  
t h e o r y  and c o n te n d e d  t h a t  l a c t i c  a c i d  s t i m u l a t e s  e x c e s s iv e  
g ro w th  Wy i r r i t a t i n g  t h e  young o s s i f y i n g  t i s s u e s , t h e r e b y  c a u s ­
i n g  th e  p r o d u c t i o n  o f  p re m a tu re  b o n e ;b u t  o t h e r s  h av e  s u g g e s te d  
t h a t  t h e  Mcid i n  q u e s t io n  com bines w i t h  t h e  l im e  s a l t s , g e t s  
r i d  o f  them  by  a  p r o c e s s  of s o l u t i o n  a n d  so  g iv e s  r i s e  t o  a  
l im e - f a m in e  so f a r  a s  th e  b on es  a r e  o o n c e m e d .A g a in s t  t h i s  
i d e a  we may u r g e  t h a t  th e  p r e s e n c e  o f  t h i s  a c i d  i n  t h e  bon es  
h a s  n e v e r  b e e n  d e m o n s tr a te d ,  a l th o u g h  i t  h a s  b e en  fo u n d  i n  t h e  
u r i n e .O u r  a u t h o r  f e d  c a r n i v o r a  on l a c t i c  a c i d  and  a l s o  i n j e c t e d  
i t  u n d e r  th e  s k in ,k e e p in g  them  a l l  t h e  t im e  on a  l i m e - d e f i c i e n t  
d i e t .T h e  r e s u l t  was t h a t  r i c k e t s  d e v e lo p e d ,a c c o m p a n ie d  by  c a t ­
a r r h  i n  t h e  r e s p i r a t o r y  and  d i g e s t i v e  sy s te m s  .T h ese  ex p er im en ­
t s  w ere  r e p e a t e d  by o t h e r s , b u t  w i t h  n e g a t iv e  r e s u l t s . T h u s ,  a  
r a b b i t  was b e e n  i n j e c t e d  w i th  1 0  c . c . o f  a  1 : 20 0  s o l u t i o n  o f  
th e  d rug f o r  s e v e r a l  w e ek s ,an d  w i t h  t h e  d i s a p p o i n t i n g  r e s u l t  
j u s t  m e n t io n e d .A g a in s t  th e  s u p p o s i t i o n  t l i a t  t h i s  a c id  c a u s e s  
d e f i c i e n c y  o f  l i ï r e  i n  th e  bones and r e s u l t a n t  r i c k e t s  we may 
u r g e  su ch  f u r t h e r  f a c t s  a s  th e  f o l lo w in g :  F i r s t , s o m e  c h i l d r e n ,  
even  when f e d  on s t a r c h y  fo o d ,h a v e  no d i g e s t i v e  d i s o r d e r s  c ap ­
a b le  o f  f a v o u r in g  a  p r o d u c t i o n  of l a c t i c  a c i d ,b u t  d e a l  w i th
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t h e  s t a r c h  w e l l  and p u t  on w e ig h t  -  u l t i m a t e l y  becom ing r a c h i t ­
i c . F u r t h e r , t h e  r a c M t i c  c o n d i t i o n  c a n  be c u r e d , a l t h o u g h  th e  
c h i l d  i s  k e p t  on f a r i n a c e o u s  f o o d , i f  c e r t a i n  s u b s ta n c e s  d é f i c ­
i e n t  i n  t h e  f o o d , -  u s u a l l y  p r o t e i d  and  f a t , -  a r e  s u p p l i e d .  
S e c o n d ,ev e n  i f  l a c t i c  B a ii^ m o es  e x i s t  i n  t h e  b l o o d , i t  w i l l  most 
l i k e l y  be n e u t r a l i s e d  by t h e  a l k a l i  p r e s e n t r s o  t h a t  t h e r e  would 
be  no i n j u r y  i n f l i c t e d  d i r e c t l y  by th e  s t a r  c h .  T h i r d ,  a n im a ls ,  
f e d  on fo o d  w hich  does n o t  l e a d  t o  t h e  p r o d u c t i o n  of l a c t i c  
a c id ,m a y  become r a c h i t i c , as  d i d  G u é r i n ' s  young a n im a ls  when 
su d d e n ly  weaned from  t h e i r  m o t h e r ' s  m i lk  t o  m eat .S u c c e s s iv e  
l i t t e r s  o f  l i o n - c u b s  a t  t h e  London Z o o lo g ic a l  S o c i e t y ' s  G ardens 
w e r e , a s  we have s e e n , f e d  on to u g h  f i b r o u s  m eat and g iv e n  b ones  
30 h a r d  t h a t  t h e y  c o u ld  n o t  be  b ro k e n ,a n d  u l t i m a t e l y  d i e d  from  
r a c h i t i c  e x h a u s t i o n . I n  b o th  t h e s e  c a s e s  t h e r e  w ould  be  a  d e f ­
i c i e n c y  o f  p r o t e i d  and f a t , b u t  n o th in g  c a p a b le  o f  g i v in g  r i s e  
t o  e x c e s s iv e  p r o d u c t i o n  o f  l a c t i c  a c i d  i n  t h e  s t o m a c h . l t  seems 
t o  be  beyond  c o n ce p t  io n  t h a t  an a c i d  c a n  be c a r r i e d  i n  t h e  b l ­
ood t o  d i s s o l v e  o u t  t h e  l im e  from the  b o n e s je x p e r im e n t s  do n o t  
c o n f i rm  th e  t h e o r y ,w h i c h  may t h e r e f o r e  be d i s m is s e d  w i th o u t  
f u r t h e r  comment.
The h y d r o c h l o r i c  a c i d  t h e o r y  o g l l s  f o r  o n ly  a  b r i e d  c o n s ­
i d e r a t i o n . I t s  p r e s e n c e  i n  t h e  s tom ach  h a s  been  r e g a r d e d  by  some 
a s  c a u s a t i v e  o f  th e  d i s e a s e  u n d e r  c o n d i t i o n s  o f  d i m i n u t i o n . l t  
h a s  b e en  found  t o  b e  s c a n t y  i n  r i c k  e t] /  c a s e s ,  i t s  p r o d u c t i o n  
dep en d in g  upon th e  amount o f  sodiu^4n c h l o r i d e  t a k e n  i n  w i th  
t h e  f o o d . I t  i s  s a i d  t h a t  i n  Saxony t h e  n u r s i n g  m o th e rs  
v e r y  l i t t l e  s a l t  and  t h a t , i n  c o n s e q u e n c e , t h e i r  n u r s l i n g s  a r e  
v e r y  o f t e n  r a c h i t i c . I n  v iew  o f  th&& th e o r y ,S h a w ( A r c h .P e d . ,1903) 
a dd ed  s a l t  t o  t h e  fo o d  o f  ever"/ i n f a n t  w hich  came u n d e r  h i s  
o b s e r v a t i o n  and h o ld s  t h a t  he was t h e r e b y  a b l e  t o  red u c e  th e  
i n c i d e n c e  o f  t h e  d i s e a s e . F i n a l l y , i t  may be n o t e d  t h a t  Nobèc o u r t  
and  V i l r o y ( R e v .d .M a l .d e s  E n f . , 1 9 0 4 ) foun d  t h a t  t h e  a d d i t i o n  o f  
common s a l t  t o  t h e  food  of i n f a n t s , -  e s p e c i a l l y  i n  5 - g r a i n  
d a i l t  d o s e s , -  c a u s e d  them t o  i n c r e a s e  i n  w e i g h t , -  t h e  b e s t  
r e s u l t s  b e in g  o b se rv e d  i n  v e r y  t h i n  and p re m a tu re  © a s e s .
A p h o s p ÿ a te o f  p o t a s h  t h e o r y  was a d v o c a te d  b y  D e l a c o u r t , i n  
1 8 9 9 .T h is  s u b s ta n c e  he  gave to  dogs and  saw r i c k e t s  d e v e lo p .  
S pe llm ann  t r i e d  i t  on r i b b i t s  and  p i g s , b o t h  by  t h e  m outh  and  
by  su b c u ta n e o u s  i n j e c t i o n ;  i n  e v e ry  i n s t a n c e  n e g a t i v e  r e s u l t s  
w ere  fo r th c o m in g .
A l l  t h e  c h em ic a l  h y p o th e s e s  w h ich  I  h a v e  c o n s i d e r e d  above 
seem to  be i n c ^ a b l e  of e x p l a i n i n g  t h e  h y p e r p l a s i a  o f  t h e  grow­
in g  end o f  t h e  r a c h i t i c  b o n e ,w h ich  w o u ld  ^ p e a r  t o  be a  more 
i m p o r ta n t  m a t t e r  t h a n  t h e  a b se n c e  o f  l im e  s a l t s  i n  t h e  t i s s u e .  
They a l s o  f a i l  t o  a c c o u n t  f o r  t h e  d e f i c i e n c y  o f  in o r g a n ic  
m a t e r i a l ; a n d  I  w ould  h e r e  u r g e  t h e  i m p r o b a b i l i t y  o f  any su c h  
t h e o r y  p r o v i d in g  u s  w i t h  e n l ig h te n m e n t  a s  t o  how t h e  f i i s e a s e  
a c t u a l l y  o c c u r s .T h e r e  seem t o  b e  n o t  a  few o b s e r v e r s  who b e l i e ­
ve  t h a t  t h e  ch ang es  i n  t h e  bone a r e  due t o  some in f la m m a to ry  
r e a c t i o n , p r o b a b l y  t h e  r e s u l t  o f  a  d i r e c t  i r r i t a t i o n  i n  t h e  
g row ing  o s s i f y i n g  t i s s u e , w h i c h  would r e a c t  r e a d i l j r  t o  an  i n j u r ­
io u s  i n f l u e n c e  and  so p ro d u c e  th e  d i s e a s e  u n d e r  c o n s i d e r a t i o n .  
The i n f e r e n c e  from  t h i s  i s  t h a t  t h e r e  maj/ be  t o x i n s , -  p e r h a p s  
o f  b a c t e r i a l  o r i g i n , -  c i r c u l a t i n g  i n  t h e  b lo o d  w h i c h , t h e i r  
i r r i t a t i n g  a c t i o n  c a u se  in f la m m a to ry  r e a c t i o n  i n  young b o n e ,  
d e la y  o s s i f i c a t i o n  and  t h e r e b y  p a v e  t h e  way f a v o u r a b ly  f o r  th e  
developm ent o f  r i c k e t s .  I n  s h o r t , t h e  t e n d e n c y  nowadays i s  t o  
r e g a r d  t h i s  a f f e c t i o n  a s  a  g e n e r a l  one c a u s e d  by  p o i s o n s  o r  
t o x i n s  a b so rb e d  from  t h e  a l i m e n t a r y  c a n a l ; a n d  t h i s  s u p p o s i t i o n  
w ould  seem t o  be  by  no means opposed  to  t h e  v a r i o u s  c l i n i c a l  
phenomena o f  th e  d i s e a s e .
a n t h e m a t a
I  h a v e  n o t  i n f r e q u e n t l y  o b se rv e d  r i c k e t s  d ev e lo p  d u r in g  
t h e  c o n v a le s c e n c e  €tom some su c h  ex an th em a to u s  a f f e c t i o n  a s  
^ le a s le s  o r  s c a r l e t  f e v e r .  T h is  i s  no t  t o  b e  w ondered  a t  i n  
v iew  o f  t h e  d e b i l i t a t i o n  o f  t h e s e  a f f e c t i o n s  and t h e  g e n e r a l  
unw holesom eness o f  t h e  s u r r o u n d in g s  and  s o c i a l  c o n d i t i o n s  i n  
w h ich  t h e y  so o f t e n  o c c u r .  By such  t h i n g s  a s  i n s a n i t a r y  h o u s e s  
and b ad  f e e d in g  t h e  g e n e r a l  h e a l t h  o f  th e  p a t i e n t  i s  p e r v e r t e d ,  
w i th  th e  r e s u l t  t h a t  th e  d i s e a s e  i s  a t  f u l l  l i b e r t y  to  do i t s  
w o r s t . s
a v
^  ^ ^  A,,yFrom t im e  to  t im e  i n  t h e  p a s t  n o t  a  few o b s e r v e r s  have 
lo o k e d  to  h e r e d i t a r y  i n f l u e n c e s  a s  a  p o s s i b l e  o r  p r o b a b le  or 
c e r t a i n  c a u se  of t h e  somewhat o b sc u re  d i s e a s e  u n d e r  c o n s i d e r a t ­
i o n , -  t h e  t h e o r y  i n  q u e s t io n  r e c e i v i n g  a p p a re n t  enhancem ent 
from  t h e  f a c t  t h a t  i t  som etim es h ap p en s  t h a t  p a r e n t s  who have  
s u f f e r e d  from  r i c k e t s  i n  d h i ld t io o d ,o r  i n  a d o l e s c e n c e ,b e g e t  
c h i l d r e n  so  a f f e c t e d , s o m e  h e r e d i t a r y  c o n s t i t u t i o n a l  w eakness  
seem ing  to  be h an d ed  down to  p o s t e r i t y .N o w a d a y s ,however , t h e r e  
a r e  fe / /  who a t t a c h  p r a c t i c a l  i r rp o r ta n c e  t o  t h i s  s u p p o s i t i o n , i t  
b e in g  g e n e r a l l y  h e l d  t h a t - , i f  b o th  t h e  p a r e n t  and t h e  c h i l d  be 
r a c h i t i c , t h e  c a u se  m ust be  lo o k e d  f o r  i n  su c h  p r e d i s p o s i n g  con­
d i t i o n s  a s  im pure  a i r , c o l d , w a n t  o f  s u n l i g h t , o r  e a r l y - l i f e  d i e t ­
e t i c  a n o m a l ie s .  I  h a v e  n o t  i n f r e q u e n t l y  e x p e r i e n c e d  d i f f i c u l t y  
i n  s e c u r i n g  a  t r u s t w o r t h y  h i s t o r y  from  t h e  c h i l d ' s  p a r e n t s ;  f o r ,  
i n  t h e  a b se n c e  o f  d e f o r m i t i e s , i t  i s  n o t  a lw ays p o s s i b l e  t o  d i s ­
c o v e r  a  fo rm e r  a t t a c k  of t h e  di se as  e ; f u r t h e r , I  c a n n o t  s u b s c r i b e  
t o  t h e  f o r m e r ly  a l l e g e d  c o n s ta n c y  o f  t h i s  f a c t o r , t e / f t d w y c a s e  
o f  t h e  c h i l d r e n  o f  h e a l t h y  p a r e n t s  who may become r a c h i t i c  and , 
a s  a  r u l e , t h e  p a r e n t s  o f  r i c k e t y  i n f a n t s  do n o t  i n v a r i a b l y  seem 
t o  h av e  been  t r o u b l e d  w i t h  t h i s  m a lad y  . P f e i f f e r  t h i n k s  t h a t  t h e  
te n d e n c y  t o  r i c k e t s  i s  h e r e d i t a r y , t h e  a f f e c t i o n  b e in g  a c t u a l l y  
e x c i t e d  from  t h i s  h e r e d i ta r y /  p r e d i s p o s i t i o n  by  t h e  s h o r t a g e  o f  
p h o s p h a te s  i n  t h e  m a te r n a l  m ilk  .Vogel s t a t e s  t h a t  he  h a s  o f t e n  
come a c r o s s  c a s e s  o f  r i c k e t s  i n  t h e  c h i l d r e n  o f  p r e v i o u s l y  
r a c h i t i c  i n d i v i d u a l s , n o  p r o p h y l a c t i c  o r  r e m e d ia l  m easu re s  b e in g  
c a p a b le  o f  p r e l f e n t in g  t h e  o c c u r r e n c e  o f  t h e  a f f e c t i o n  i n  t h e s e  
c h i l d r e n .  Ac c o r  d ing  t o  J e n n e r , i t  i s  v e r y  d o u b t f u l  t h a t  i n f a n t i l e  
r i c k e t s  can  be  p ro d u c e d  by  p a t e r n a l  i l l - h e a l t h ; a n d  R i t t e r s h a i n  
c la im s  t o  h av e  t r a c e d  t h e  d i s e a s e  t o  t u b e r c u l o s i s  o f  t h e  f a th e r ;  
l e s s  o f t e n  t o  t u b e r c u l o s i s  i n  t h e  m o th e r .B u t  i t  i s  more g e n e r -  ' 
a l l y  th o u g h t  t h a t  i t  i s  n o t  t h e  germ o f  c o n s t i t u t i o n a l  d i s e a s e  
t h a t  i s  i n h e r i t e d  -  r a t h e r  s i m i l a r  u n h y g ie n ic  h a b i t s  a c t i n g  
upon  b o t h  p a r e n t  and  o f f s p r i n g ; t h e  te rm  " f o e t a l  r i c k e t s "  h a s ,  
h o w e v e r ,b e e n  c a l l e d  i n  q u e s t  i o n ,  t h e  r e  b e in g  doubt i n  t h e  m inds 
o f  many a s  t o  t h e r e  b e in g  any c o n d i t i o n  t o  w h ic h  t h a t  name can  
be  s c i e n t i f i c a l l y  a p p l  i e d .  A lc o h o l  ism , s y p h i l i s ,  t u b e r c u l e s  i s , or 
any  d i s e a s e  p ro d u c in g  c a c h e c t i c  c o n d i t i o n s  i n  t h e  p a r e n t s  m ig h t  
p r e d i s p o s e  t o  r i c k e t s  by lo w e r in g  t h e  r e s i s t i n g - p o w e r  o f  th e  
c h i l d .A g a i n , a n y  o f  t h e s e  f a c t o r s  m ig h t a ls o  im p a i r  t h e  m ilk  o f  
t h e  m o t h e r ,o r  h e r  e x i s t i n g  d e b i l i t y /  m ig h t c a u se  i n a b i l i t y  to  
n u r s e  h e r  i n f a n t  and  have  r e c o u r s e  t o  h i g h l y  o b j e c t i o n a b l e  
a r t i f i c i a l  f e e d i n g ; t h e r e f o r e , t h o u g h  t h e  d ev e lopm en t o f r i c k e t s  
i n  t h e  c h i l d  may be  a t t r i b u t e d  t o  t h e  i l l - h e a l t h  o f  t h e  m o th e r ,  
i n  r e a l i t y  t h e  t r u e  c a u se  w ould  be fo u n d  p e r h a p s  i n  th e  e v i l  
c o n d i t i o n s  r e s u l t i n g  from im p ro p e r  f o o d ,u n h e a l th y  s u r r o u n d in g s  
o r  i n a b i l i t y  t o  g iv e  th e  i n f a n t  t h e  b r e a s t . I f , o n  t h e  o t h e r  hand 
t h e  f a t h e r  had  s u f f e r e d  from  r i c k e t s  or c a c h e c t i c  d i s e a s e , t h e  
i n f a n t  m igh t hav e  i n h e r i t e d  a  w eakened c o n s t i t u t i o n , w i t h  some 
i n a b i l i t y  t o  r e a d i l y  a s s im i la te y : f i t s  f o o d : s o  t h a t  t h e s e  c o n d i t ­
i o n s  may p r e d i s p o s e  t o  th e  o c c u r r e n c e  of th e  d i s e a s e . I n d e e d , i t  
i s  o n ly  i n  a  m o d if i e d  way t h a t  we can  lo o k  upon  h e r e d i t y  a s  a  
f a c t o r  i n  t h e  p r o d u c t i o n  o f  t h a t  a i lm e n t  . P i n i  p r e s e n t s  an  a n a l ?  
- s i s  o f  4 ,1 7 6  c a s e s  o f  r i c k e t s ; 52 o f  them w ere  a p p a r e n t l y  o f  
h e r e d i t a r y  p r o d u c t i o n  and  t h e r e  was c o n s a n g u i n i ty  o f  p a r e n t s  
i n  8 6 ;b u t  o t h e r  v e r y  p r o b a b le  c a u s e s  o f  t h e  m alad y  w ere  a l s o  
d i s c o v e r a b le  .W ilk s (T ra n s  . P a t h . S o c . j x x x i i ) t e l l s  o f  a  c a s e  An 
w h ic h  a  f a t  h e r ,  who h ad  h a d  r i c k e t s  i n  c h i ld h o o d  and m o ll  i t  i  e s  
ossium  i n  a d o le s c e n c e ,h a d  a l s o  two d a u g h te r s  who s u f f e r e d  s e v ­
e r e l y  from r ic k e ts .T h p m g h  u n a b le  to  s t a t e  th e  c o n d i t i o n  o f  t h e  
m o th e r  o r  th e  a rrangem en t o f  t h e  d i e t a r y ,  i t  was th o u g h t  t h a t  
t h e r e  was n o th in g  u n r e a s o n a b le  i n  t h e  h y p o t h e s i s  t h a t  a  c o n s t ­
i t u t i o n a l  te n d e n c y  t o  t h e  d i s e a s e  h ad  b e en  h e r e d i t a r i l y  t r a n s ­
m i t t e d .  J e n n e r  r e g a r d s  t h e  a f f e c t i o n s  a s  an  a c t u a l  d i a t h e t i c  
c o n d i t i o n  a k in  t o  s c r o f u l a , t u b e r c u l o s i s  o r  c o n g e n i t a l  s y p h i l i s ,  
th o u g h  much h a s  been  u r g e d  a g a i n s t  t h i s  o r i g i n a l  i d e a . S e i g e r t  
( J a h r . f . K i n d e r h . , v l i i , 1 2 9 ) h a . s  g iv e n  lo n g  s t u d y  t o  t h e  e t i o l o g y  
o f  r i c k e t s  and h o ld s  t h a t  h e r e d i t y  i s  a  more im p o r ta n t  f a c t o r  
even  t h a n  d e b i l i t a t i n g  s u r r o u n d in g s ;h e  m a i n t a i n s  t h a t  when 
t h e r e  i s  a  p ro n o u n ce d  f a m i ly  h is to r y /  o f r i c k e t s , t h e  a f f e c t i o n  
i s  l i k e l y  to  o c c u r  i n  t h e  c h i l d  w h i l s t  i t  i s  s t i l l  a t  t h e  
b r e a s t ; t h e  m o th e r  h ands  i t  on t o  h e r  i n f a n t  and he r e g a r d s  a s  
s e c o n d  i n  im p o r ta n c e  t o  h e r e d i t a r y  i n f l u e n c e s  d i s e a s e s  o f  t h e  
d i g e s t i v e  and r e % > ir a to ry  t r a c t s  and t h e  m o ra l  c o n d i t i o n  o f  th e  
p a r e n t s  . I t  i s  i n t e r e s t i n g  t o  c o n s i d e r  th e  f o u r  t a b l e s  w hich
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he  p u b l i s h e s  i n  s u p p o r t  o f  h i s  b e l i e f  i n  t h e  t h e o r y  o f  h e r e d -  
i t y : l n  th e  f i r s t  t a b u l a t i o n  h e  i n c l u d e s  31 f a m i l i e s  w i th  r i c k ­
e t y  b r e a s t - f e d  i n f a n t s .W i t h  t h e  e x c e p t io n  o f  one c a s e , t h e  mo­
t h e r  h ad  had  r i c k e t s  o r  showed su ch  s ig n s  o f  th e  d i s e a s e  a s  
d e fo r m i ty  o f  t h e  s k u l l , p i g e o n - b r e a s t , b o w l e g s  o r  d i f f i c u l t  l a b ­
o u r . I n  one c a s e  t h e  f a t h e r  had  had  r i c k e t s , b u t  n o t  t h e  m o th e r .  
The c h i l d r e n  had  s e v e r e  and p r o t r a c t e d  r i c k e t s , d e s p i t e  t h e  
f a c t  t h a t  t h e y  h ad  been  r e a r e d  upon  tlie b r e a s t . I n  h i s  secon d  
t a b l e  t h e r e  a r e  i n c lu d e d  1 2  f a m i l i e s  w i th  no h i s t o r y  o f  r i c k e t s  
i n  t h e  p a r e n t s ; t h e  c h i l d r e n  w ere b r e a s t - f e d  w i th o u t  r i c k e t y  
s i g n s ,d e l a y e d  d e n t i t i o n  o r  l a t e h e s s  i n  w a lk in g .H is  t h i r d  t a b l e  
c o m p r ise s  1 2  f a m i l i e f ^ l s o  ;none o f  th e  p a r e n t s  p r e s e n t e d  r i c k e t y  
h i s t o r y , t h o u g h  some o f  t h e  c h i l d r e n  c o n t r a c t e d  th e  d i s e a s e  t h r ­
ough a r t i f i c i a l  f e e d i n g , r e s p i r a t o r y  a f f e c t i o n s , o r  t h e  age  o r  
i l l e g i t i m a c y  o f  th e  p a r e n t s . H i s  l a s t  t a b l e  i n c l u d e s  14 f a m i l i e s  
i n  w h ich  t h e  p a r e n t s  had  r i c k e t s  and  t h e  c h i l d r e n  w ere a i t t i f i c -  
i a l l y  f e d .T h e  d i s e a s e  i n  t h i s  l a s t  s e t  o f  c a s e s  d e v e lo p e d  e a r l ­
i e r  th a n  i n  b f e a s t - f e d  i n f a n t s ; d e n t i t i o n  w as l a t e r  and  th e  
a f f e c t i o n  r a n  a  more c h r o n ic  c o u r s e ,w i t h  a  h i g h e r  m o r t a l i t y  . I t s  
m ost s e v e r e  form s w ere  s e e n  i n  t h e  c a s e  of b r e a s t - f e d  i n f a n t s  
w i t h  r i c k e t y  p a r e n t s  .The d e a t h - r a t e  o f  121 a r t i f i c i a l l y - f e d  
r a c h i t i c  i n f a n t s  was 67 p e r  c e n t . , o f  b r e a s t - f e d  r a c h i t i c  i n f a n ­
t s  36 p e r  c e n t . , a n d  o f  b r e a s t - f e d  n u r s l i n g s  o n ly  15 p e r  c e n t .  
Our a u th o r  c o n c lu d e s  t h a t  h e r e d i t y  i s  one o f  t h e  m ost im p o r ta n t  
e t i o l o g i c a l  c o n d i t i o n s  i n  t h e  c a u s a t i o n  o f  t h i s  d i s e a s e , i t  b e ­
in g  g e n e r a l l y  t r a n s m i t t e d  thanogfeh t h e  m o th e r .N e x t  i n  im p o r ta n c e  
t o  h e r e d i t ] /  he  p l a c e s  d i s o r d e r s  o f  th e  d i g e s t i v e  and r e s p i r a t ­
o ry  t r a c t s  and t h e  m ora l c o n d i t i o n  o f  t h e  p a re n ts .C h a n c e ( IB o d i ly  
D e f o r m i t i e s ) u n r e s e r v e d l y  a c c e p t s  t h e  h e r e d i t a r y  t h e o r y  o f  t h e  
d i s e a s e  and  s t a t e s  t h a t  th e  m o rb id  i n f l u e n c e  p a s s e s  d i r e c t l y  
from  t h e  p a r e n t  t o  t h e  ovum to  i n f l u e n c e  e v e ry  s t a g e  o f  i t s  
developm ent .He w ould  a ls o  have  i t  t h a t  ^  many c a s e s  o f  r i c k e t s  
a p p a r e n t l y  a r i s i n g  d u r in g  i n f a n c y , a r e  a c t u a l l y  c o n g e n i t a l  and 
n o t  r e c o g n i s e d  a s  such  from  b i r t h  owing to  t h e  d i s e a s e  rem a in ­
in g  dorm ant f o r  a  t i m e .F o r t h w i t h  n n  th e  A hfant b e in g  d e p r iv e d  
o f  t h e  m aterna], m ilk  and  s u b j e c t e d  t o  i n j u d i c i o u s  f e e d i n g , t h e  
d i s e a s e , a s s i s t e d  by t h e  i r r i t a t i o n  o f  d e n t i t i o n , b r e a k s  ou t a f ­
r e s h  i n  t h e  f a v o u r i t e  p o s i t  i o n s ,  th o u g h  t h e  r e a l  e x c i t a n t  o f  
t h e  a f f e c t i o n  can  b e  u n q u e s t io n a b ly  r e f e r r e d  t o  what o c c u r s  
d u r in g  i n t r a u t e r i n e  l i f e . H e  r e f e r s  to  a n  i n t e r e s t i n g  c a s e  o f  
f o e t a l  r i c k e t s  i n  p r o o f  o f  t h i s ; i t  i s  s a i d  t h a t  i n  i t  t h e r e  was 
no doub t o f  t h e  h e r e d i t a r y  o r i g i n a t i o n , th o u g h  t h e  h i s t o r y  o f  
th e  p a r e n t s  c o u ld  n o t  b e  t r a c e d .A c c o r d in g  t o  C h e a d l e ( A r t i f i c i a l  
F e e d i n g ) , t h e r e  i s  no l i k e l i h o o d  o f  t h e  a f f e c t i o n  b e in g  t r a n s ­
m i t t e d ,  a s  i t  d i e s  o u t  d u r in g  c h i l d h o o d . I n  p i t e  6f  t h e  f a c t  t h a  
- t  c e r t a i n  g o o d  o b s e r v e r s  a f f i r m  t h e  i n f l u e n c e  o f  h e re d $ ^ y  i n  
t h e  c a u s a t i o n  o f  r i c k e t s , t h e  b a la n c e  o f  e v id e n c e  and r e l i a b l e  
o p in io n  g o e s  to  s u p p o r t  t h e  t h e o r y  t h a t  t h e  d i s e a s e  i s  n t t  so 
c a u s e d ,b u t  t h a t  w eak ly  p a r e n t s  who hav e  b e en  r a c h i t i c  i n  c h i l d ­
hood  t e n d  t o  h av e  d e l i c a t e  o f f s p r i n g , t h e r e b y  f a v o u r in g  t h e  
u l t i m a t e  p r o d u c t i o n  o f  r a c h i t i c  b a b i e s . I n  s h o r t , t h e  n o n - h e r e d i -  
t a r y  n a t u r e  o f  t | d s  d i s e a s e  i s  p r o v e d  by  two f a c t s : F i r s t , c h i l d ­
r e n  o f  r i c k e t y  p a r e n t s  do n o t  a lw ays  become r a c h i t i o . l t  i s  a ls o  
t o  be  n o te d  t h a t  r i c k e t s  i s  a n  a f f e c t i o n  o f  c h i ld h o o d  and t h a t  
t h e  p a r e n t s , a l t h o u g h  th e] /  may h av e  su .f fe rd d  from  i t  o n c e , a r e  
o f t e n  e n t i r e l y  f r e e  from  i t  when t h e y  come to  m a tu re  age .A ny­
t h i n g  t h a t  wà&»es bad  h e a l t h  i n  t h e  m o tîie r  w i l l  p r e d i s p o s e  t o  
r i c k e t s : h e n c e  i t  i s  a  w eak ly  c o n s t i t u t i o n  t h a t  i s  h e r e d i t a r y  
and th e  q u e s t io n  o f  i d i o s y n c r a s y  i s  a l s o  one t h a t  c a n n o t  be 
d i s  r e g a r d e d .  The se c o n d  p o i n t  t h a t  can  be  u r g e d  a g a i n s t  t h e  
d i s e a s e  b e in g  d i r e c t l y  h e r e d i t a r y  i s  t h a t  we c o n s t a n t l y  s e e  
c a s e s  o f  r i c k e t s  i n  w h ich  t h e  p a r e n t s  h av e  n e v e r  shown any 
s i g n s  o f  th e  d i s e a s e .T h e  p r e d i s p o s i t i o n , t h e n , t o  th e  m alady  i s  
h e r e d i t a r y ;  and ev e ry o n e  m ust have  o b s e rv e d  t h i s  i n  p r a c t i c e s  
w h ich  d e a l s  l a r g e l y  w i th  t h e  s c i e n c e  o f  p e d i a t r i c s  .Such c h i l d r ­
en a r e  more l i a b l e  to  t h e  a f f e c t i o n  t h a n  o t h e r s  u n d e r  t h e  i n f l ­
u e n ce  o f  v a r i o u s  e x c i t / a f e i o n s ; f u r t h e r , t h e  m alady  i s  i n  i n d i v i d ­
u a l s  t h u s  p r e d i s p o s e d  much more d i f f i c u l t  t o  a r r e s t  t h a n  i t  
o th e rv / is e  w ould  b e .
I
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R i c k e t s  i s  a  common d i s e a s e  o f  c i t i e s  and p l a c e s  w here 
a g r é g a t i o n s  o f  p e o p le  and o v e rc ro w d in g  o c c u r .  I n  th e  g r e a t  
i n d u s t r i a l  p a r t s  o f  Eu. ro pe  an and  A m erican  c i t i e s  th e  p e o p le  
l i v e r , a s  i t  w e re ,h e r d e d  to g a . th e r  and t h e  h y g ie n e  o f  t h e  home 
seems a lm o s t  i g n o r e d ; t h e  m o th e r  n o t  i n f r e q u e n t l y  h a s  t o  n e g le c t  
h e r  h o u s e h o ld  d u t i e s  and go o u t  e v e ry  day t o  work i n  t h e  f a c t o r  
- y  o r  m i l l s  o r  w o rk s h o p , in  o r d e r  t o  make up f o r  t h e  i n c r e a s i n g  
d e a r n e s s  o f  l i v i n g ,  o r  t o  f o s t e r  p l e a s u r a b l e  i n d u l g e n c e s , c a r i n g  
l i t t l e  f o r  m a te r n a l  d u t i e s , j b u t t i n g  out h e r  c h i l d  t o  c u r s e ,  
l e a v i n g  i t  i n  a  c r e c h e  u n t i l  s h e  r e t u r n s : s o  t h a t  i t  se ldom  o b t ­
a in s  t h e  m a te r n a l  m i l k , b u t  h a s  to  p u t  up w i t h  b o t t l e s  o f  q u e s t ­
i o n a b l e  c o w 's  m ilk  o r  d an g ero u s  a r t i f i c i a l  foods.S om e o f  t h e s e  
p e o p le  h e r d  t o g e t h e r  l i k e  a n i m a l s , t h e i r  h o u se s  a r e  s h a m e fu l ly  
n e g l e c t e d  and d i r t  and d e g r a d a t i o n  a b o u n d .In  o t h e r  w o r d s , r i c k ­
e t s  i s  a  d i s e a s e  o f  c i v i l i s a t i o n  and i t  i s  im p o r ta n t  to  n o te  
t h a t  a  c h i l d  k e p t  in d o o r s  and away from  t h e  b e n S f i c e n t  r a y s  o f  
t h e  sun  i s  v e ry  a p t  t o  s u f f e r  from  i t . S o  i t  h a p p en s  t h a t  when 
r a i n  and  fo g s  a r e  a b o u t  and  t h e  w e a th e r  i s  c o l d , t h e r e  i s  much 
r i c k e t s ; w h e r e a s  i n  sunny C hina  and J a p a n , f o r  i n s t a n c e , t h e  d i s ­
e a s e  i s  c o m p a r a t iv e ly  se ldom  se e n .T h e  o p p o s i t e ,h o w e v e r ,o b t a i n s  
i n  t h e  na rrow  c o u r t s  and  a l l e y s , a n d  a ls o  i n  p l a c e s  w here  b la c k  
smoke c lo u d s  hang  i n  t h e  a i r  and k eep  o u t t h e  h e a l t h  r a y s  o f  
t h e  s u n .A lth o u g h  t h e  a f f e c t i o n  i s  som etim es se en  i n  t h e  homies 
o f  t h e  w e l l - t - d o  and t h o s e  who keep  t h e i r  h o u se s  c l e a n  and  
s a n i t a r y ,  i t  i s  an  a f f e c t i o n  n e a r l y  p e c u l i a r  t o  o v e rc row ded , 
j e r r y - b u i l t  and d i r t y  s lu m s, e s p e c i a l I 3/ o f  t h e  l a r g e r  towns and 
c it ie s .W a rrn . th  and  s u n l i g h t  a r e  known t o  be p o w e r fu l  v a n g u i s h e r s  
o f  t h e  d i s e a . s e ; f o r  i t  i s  r a r e  i n  t r o p i c a l  c l i m a t e s  and c o lo u r e d  
p e r s o n s  b o rn  t h e r e i n  on rem oval to  t e m p e r a t e  c l im e s  have  c h i l d ­
r e n  t h a t  a r e  a p t  t o  be s e v e r e l y  r a c h i t i c . I  have  a l r e a d y  r e f e r r ­
ed  t o  t h e  I t a l i a n s  and n e g ro e s  o f  t h e  U n i t e d  S t a t e s  o f  A m erica  
qs s t r i k i n g  exam ples o f  t h i s , e v e n  t h e i r  b r e a s t - f e d  i n f a n t s  
som etim es s u f f e r i n g  s e v e r e l y  from  t h i s  a i l m e n t . I n  c o u n t r y  d i s ­
t r i c t s  i t  w i l l  u s u a l l y  be fo u n d  t h a t  t h e  a f f e c t i o n  a t t a c k s  
c h i l d r e n  who l i v e  i n  c o ld ,  b a d ly  v e n t  i l  a t e  d, d a r k , damp and  i n s a n ­
i t a r y  h o u s e s .N o t  a  few o f  t h e  l a t t e r  a r e  W i l t  w i t h  a  n o r t h e r n  
a s p e c t , w i th o u t  t h r o u g h  v e n t  i l  a t  i  on ( b a c k - t  o))ack h o u s e s ) ,w i t h  
windows p e rh a p s  t h a t  c a n n o t  be opened  and  som etim es w i t h  rooms 
l a c k i n g  f i r e p l a c e s . T h e  f r o n t  door may open  d i r e c t l y  i n t o  a  s t o n  
- e  f l o o r e d  l iv in g - r o o m ,v /h ic h  i s  a c c o r d i n g ! y co ld ,dam p  and su n ­
l e s s . R i c k e t y  c h i l d r e n  from  t h e s e  p l a c e s  do w e l l  u n d e r  more f a v ­
o u r a b le  c o n d i t i o n s  ; t h u s  one n o t  i n f r e q u e n t l y  s e e s  c h i l d r e n ,  who 
a r e  p a l l i d  and puny  and u n a b le  to  w a lk ,p ic k  up soon  a f t e r  t h e i r  
rem oval t o  h o s p i t a l  and s u r p r i s e  e v e ry o n e  by  becom ing p o s s e s s e d  
o f  a  by no means i n c o n s i d e r a b l e  a c t i v i t y . B e s i d e s  t h e  b a d ly  v e n ­
t i l a t e d ,  overc row ded  and da rk  h a b i t a t i o n s  w hich  s u c h  c h i l d r e n  
u s u a l l y  have  to  t o l e r a t e , t h e r e  i s  t h e  a d d i t i o n a l  e v i l  o f  imp­
r o p e r  f e e d in g  .Even when t h e  p r e d i s p o s i t i o n  t o  t h e  d i s e a s e  i s  
n o t  m arked ,w an t o f  c l e a n l i n e s s  and i n s p i r a t i o n  o f  p o l l u t e d  a i r ,  
&c. ,  a r e  amongst th e  m ost p o w e r fu l  e x c i t a n t s  o f  t h e k e t s ,w h ic h  
i s  t h e r e f o r e  t h e  p o o r  c h i l d ' s  a i lm e n t  .A g a in , t h e  a f f e c t i o n  i s  
l e s s  common i n  t h e  v i l l a g e s  t h a n  i n  tiie  to w n s ,b e c a u s e  t h e  i n f ­
a n t s  a r e  more g e n e r a l l y  n u r s e d  At th e  b r e a s t  a n d ,e v e n  i f  t h e  
h a b i t a t i o n s  a r e  f a r  from  i d e a l , t h e  s u r r o u n d in g s  a r e  g o o d , th e  
a i r  i s  p u r e  and t h e r e  i s  more o u t - d o o r  l i f e :  so t h a t  t h e  
g row ing  c h i l d r e n  assume an i n c f e a s e d  pow er o f  r e s i s t a n c e  t o  r e ­
n d e r  them  l e s s  s u s c e p t i b l e  t o  b ad  i n f l u e n c e s  and  w ard  o f f  t h e  
m a l ig n  i n f l u e n c e s  o f  a r t i f i c i ^  fo o d s  when g i v e n .  C headle  ( A r t . 
F e e d i n g ) , h o w e v e r ,d o e s  n o t  r e g a r d  such  f a c t o r s  a s  th e  above a s  
p r o d u c t i v e  o f  t h e  d i s e a s e , h e  h a v in g  o b s e rv e d  t h a t  c h i l d r e n  
b ro u g h t  up i n  good homes w i th  e x c e l l e n t  s a n i t a r y  c o n d i t i o n s , -  
w a r m t h , l i g h t  and c l e a n l i n e s s , f o r  i n s t a n c e , -  s u f f e r  from  th e  
m alady  .He " m a in ta in s  t h a t  t h e s e  c o n d i t i o n s  o n ly  d e g ra d e  n u t r i t ­
i o n  and adds t h a t  he  h a s  n e v e r  seen  a  c h i l d  c o n t r a c t  r i c k e t s  
when p r o p e r l y  f e d  and k e p t  from  g a . s t r o i n t e s t i n a l  d i s o r d e r s ,  
even  i n  t h e  m ost i n s a n i t a r y /  c i r c u m s ta n c e s .  M orse h a s  a n a ly s e d  
a  s e r i e s  o f  318 c a s e s  i n  d i s p e n s a r y  p r a c t i c e  i n  B o s to n  and 
h o ld s  t h a t  t h e  o n ly  i n f lu e n c e  they h a d  i n  common was u n h y g ie n ­
i c  l i f e  i n  t h e  home.
■ L o c a l i t y
We h a v e  seen  t h a t  th e  l o c a t i o n  o f  t  e i n d i v i d u a l  h a s  much 
to  do w i t h  th e  o c c u r re n c e  o f  r i c k e t s , i t  b e in g  m o s t l y . a  d i s e a s e  
o f  t h e  l a r g e r  c i t i e s  and tow ns .B ariow  and  Bury t e l l  i s  t h a t ,
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l e a v i n g  o u t  o f  c o n s i d e r a t i o n  t h e  q u e s t i o n  o f  c r a n i o t a h e s  and 
d i r e c t i n g  a t t e n t i o n  t o  t h e  j u n c t i o n - a r e a  o f  t h e  f i f t h  and s i x t h  
r i b s , t h e r e  w i l l  be  no d i f f i c u l t y  i n  f i n d i n g  a t  l e a s t  50 p e r  
c e n t . o f  exam ples o f  d i s t i n c t i v e  r i c k e t s  among c h i l d r e n  u n d e r  
two y e a r s  a t t e n d i n g  t h e  o u t - p a t i e n t  d e p a r tm e n ts  o f  t h e  H o s p i t a ­
l s  i n  London and M a n c h e s t e r . l t  h a s  been  h e ld  t h a t  a t  l e a s t "  
h a l f  o f  a l l  slum  c h i l d r e n  u n d e r  t lo ree  y e a r s  o f  age  a r e  r a c h i t i c  
We h av e  a l s o  se e n  t h a t  i n  r u r a l  d i s t r i c t s , t h o u g h  t h e  c a s e s  a r e  
g e n e r a l l y  m i l d e r , t h e  d i s e a s e  i s  by no means uncom m on,being a p t  
t o  o c c u r  i n  i s o l a t e d  h a m le ts  composed o f  o l d , j e r y y - b u i l t , d a r k ,  
damp and i n s a n i t a r y  h o u se s  j th e re *  t o o , f r e s h  m ilk  may be  d i f f i c ­
u l t  t o  o b t a i n  on a c c o u n t  o f  a l l  t h e  l o c a l  s u p p l i e s  b e in g  s e n t  
o f f  t o  t h e  tow ns u n d e r  c o n t r a c t . I n  o t h e r  c o u n t r y  p l a c e s ,how ever 
t h e  m alady  i s  n o t  so o f t e n  s e e n , t h e  m i lk  f a c t o r  b e in g  o f  g r e a t  
im p o r ta n c e  i n  t h e s e  c a s e s .T h e r e  i s  very/ l i t t l e  r i c k e t s  i n  G ree­
n l a n d ,  I c e la n d ,N o rw a y  and Denmark and t h e  same i s  t r u e  a s  r e g a r ­
ds t h e  warm c o u n t r i e s  a l r e a d y  m e n t io n e d .
M i c r o o r g a n i s m s  
I t  seem svery  d o u b t f u l  t h a t  t h e s e  a r e  w o r th y  o f  c o n s i d e r a t ­
io n  a s  a c t u a l  e x c i t a n t s  o f  r i c k e t s ; i t  i s  f a r  more l i k e l y  that, 
t o x i n s  d e r i v e d  from  t h e  d i g e s t i v e  t r a c t , a s  a  r e s u l t  o f  i n d i g e ­
s t i o n  and  n u t r i t i o n a l  d i s t u r b a n c e s , a b s o r b e d  and c i r c u l a t e d  i n  
t h e  b lo o d  s t r e a m , a r e  mainly/ r e s p o n s i b l e  f o r  th e  v a r i o u s  e x p r e s ­
s i o n s  o f  t h e  d i s e a s e . l t  must be a d m i t te d ,h o w e v e r , th a . t  t h e  c l i ­
m a t ic  d i s t r i b u t i o n  o f  th e  a f f e c t i o n  i s  a p p a r e n t l y  opposed  to  
t h e  t h e o r y  o f  an  i n t e s t i n a l  to x a e m ia  o r  m ic r o b ic  i n f e c t i o n , b u t  
would add  w e ig h t  t o  t h e  a f f i r m a t i o n  t h a t  t h e  o p e n - a i r  l i f e  o f  
t h e  p e o p le  i n  warm o r  r i c k e t - f r e e  c o u n t r i e s  can be r e g a r d e d  a s  
r i c k  e t - p r o t e c t i n g .  The germ o r  to x a e m ia  theo ry / o f  t h e  m alady  
h a s  been  g iv e n  lo n g  and e a r n e s t  c o n s i d e r a t i o n  by  numerous o b s ­
e r v e r s ,  t h e  i d e a  b e in g  s u g g e s te d  by  such  f a c t s  a s  th e  f o l lo w in g :  
F i r s t , t h e  p e r v e r s i o n  o f  t h e  young o ss e o u s  t i s s u e  i n  t h i s  d i s ­
e a s e  i s  com parab le  t o  th e  p r o c e s s  o f  in flam m atory / r e a c t i o n  and , 
b e c a u se  o f  i t s  i n t e n s i t y  and t h e  m anner i n  w hich  i t  X /  rap id].] /  
a f f e c t e n t  he v a r io u s  p a r t s  o f  t h e  body b e s i d e s  t h e  b o n e s ,  t h e r e  
would seem to  be  some ground f o r  th e  h y p o t h e s i s  o f  m ic r o b ia l  
p r o d u c t i o n , S e c o n d , t h i s  e x c e s s iv e  h y p e ra e m ia  o f  th e  bone t i s s u e  
i s  su c h  a s  w ould i n d i c a t e  t h e  p r e s e n c e  o f  a  c i r c u l a t i n g  t o x i n ,  
p r o b a b ly  a b so rb e d  from  a  d i s e a s e d  d i g e s t i v e  t r a c t . T h i r d , t h e r e  
i s  i n  r i c k e t s  a  p e r i o d  w h ich  may be r e g a r d e d  a s  p r o d r o m a l , d u r ­
in g  w h ich  t im e  cons t i p  a t  i o n ,  d y s p e p s i a ,  p e r h a p s  d i a r r h o e a  and 
g e n e r a l  p e r \ / e r s i o n  o f  n u t r i t i o n  and d e b i l i t a t i o n  a r e  a p t  t o  be 
o b s e r v e d .F o u r th ,a c c o r d i n g  to  A s h b y , a l l i e d  t o x i n s  a r e  r e s p o n s ­
i b l e  f o r  th e  v a r i e ty /  o f  m o r b i f i c  phenomena o b s e r v e d , e i t h e r  t h e  
c l a s s i c a l  symptoms i n  th e  bones  o r  c o n s t i t u t i o n a l  e f f e c t s  p u r e  
and s im p le .M m ftb y e r .  such  w ould  more r e a d i l y  s u p p ly  a  r e a s o n a b le  
e x p l a n a t i o n  f o r  s i f f e r e n t  p a r t s  o f  t h e  body b e in g  a f f e c t e d  a t  
v a r y in g  p e r i o d s : f o r  i n  one c a s e  g a s t r i c  syizptoms may p re d o m in ­
a t e ,  i n  a n o th e r  d e b i l i t y  w i t h  g e n e ra l  m u s c u la r  weak n e s s ,  w h i l s t  
o t h e r  c a s e s  p o i n t  to  s l i g h t  o r  p ro fo u n d  d i s t u r b a n c e  o f  t h e  n e r ­
vo us  sy s te m  as  e v id e n c e d , in  s l i g h t  d e g r e e ,b y  s w e a t in g  o f  t h e  
h e ad  and r e s t l e s s n e s s  a t  n i g h t  o r , i n  g r a v e r  f o rm s ,b y  c o n v u l s io ­
n s , t e t a n y  o r  la ry /ng ism u s s t r i d u l u s .  F i f t h , e c i a l  sy m p to m s ,i t  
i s  s a i d , c a n  o n ly  be  e x p la in e d  by a  b a c t e r i a l  c a u s e  -  v a r i o u s  
t o x i n s , w i t h  d i f f e r e n t  s e l e c t i v e  a c t i o n s  , c i r c u l a t i n g  i n  t h e  
b lo o d  and t h e  n a t u r e  o f  t h e  t o x i n  a b s o rb e d  g o v e rn in g  t h e  k i n d  
o f  t i s s u e  a t t a c k e d . I n  s p i t e  o f  su c h  f a c t o r s  b e in g  s u g g e s t i v e  
o f  t h e  p o s s i b i l i t y  o f  b a c t e r i a l  o r i g i n a t i o n , n o  s p e c i f i c  m ic ro ­
o rg an ism  h a s  y e t  been  d i s c o v e r e d . I m p r e s s e d  by  t h e  i n t e n s e  a f f ­
e c t i o n  o f  t h e  bones and t h e  r i s e s  o f  t e m p e r a tu r e  som e tim es^seen  
i n  th e  c o u r s e  o f  t h e  d i s e a s e , M i r c o l i (G az . d e g l i  O s p e d . , J a n .3 0 ,  
1 8 9 8 )c o n d u c te d  s p e c i a l  o b s e r v a t i o n s , w i th  t h e  r e s u l t  t h a t  he  
r e p o r t e d  t h e  f i n d i n g  o f  s t r e p t o c o c c i  and  s t a p h y lo c o c c i  c o n s t a n ­
t l y  p r e s e n t  i n  t h e  mammary d u c ts  o f  s u c k l in g  women,as w e l l  a s  
i n  t h e  b u c c a l  c a v i t i e s  o f  t h e i r  i n f a n t s  when b e in g  r e a r e d  on 
th e  b r e a s t  .He m a in t a in s  t h a t  t h e s e  m ic ro o rg a n is m s ,w h ic h  a r e  
q u i t e  h a rm le s s  i n  t h e  c a s e  o f  a  h e a l t h y  i n f  a n t , become p a th o g e n ­
i c  when t h e r e  e x i s t s  any g a s t r o i n t e s t i n a l  d i s t u r b a n c e  and  
r i c k e t s  e n su e s .T h e  germs i n  q u e s t ! o n ,h a v in g  become p a t h o g e n i c ,  
a t t a c k  t h e  sys tem  g e n e r a l l y , b u t  s e l e c t  t h o s e  p a r t s  w h ich  a r e  
i n  a  s t a t e  o f  m ost a c t i v e  g ro w th ,s u c h  a s  t h e  e p ip h y s e a l  ends o f  
th e  b o n e s ,g i v i n g  r i s e  t o  t h e  c h a r a c t e r i s t i c  e n la rg e m e n ts  i n  
su ch  s i t u â t  i o n s , a n d  also  t h e  nervou s  sy s te m , c a u s in g  r e f l e x  
n e rv o u s  i r r i t a b i l i t y , c o n v u ls io n s  o r  l a r y n g is m u s  s t r i d u l u s  .He 
t h i n k s  t h a t  th e  changes  found  i n  t h e  o s s e o u s  sy s tem  a r e  due t o
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c h ro n ic  o s t e o r o y e l i t i s  and ad vances  a s  e v id e n c e  t h e  f a c t  t h a t  
he  h a s  managed t o  p ro d u c e  en la rgep ien t  o f  t h e  ep iphy/ses i n  young 
r a b b i t s , s e v e n  days o l d ,b y  i n j e c t i n g  sm a ll  q u . a n t i t i e s  o f  c u l t u ­
r e s  o f  t h e  s t a p h y l o c o c c u s . I n  v iew  o f  t h e  u n c le a n  c o n d i t i o n  o f  
many o f  t h e  n u r s i n g  m o th e rs  and  t h e  o b j e c t i o n a b l e  h a b i t  o f  u s -  
i n / g  a r t i f i c i a l  t e a t s  o r  s o o th e r s ,w h ic h  a r e  d ropped  on th e  
f l o o r  o r  b e d c lo th e s  none to o  c l e a n , a n d  t h e n  p l a c e d  b e tw een  t h e  
i n f a n t ' s  l i p s  which may be  rery  d i r t y , i t  i s  n o t  s u r p r i s i n g  t h a t  
su c h  germs a s  t h e  s t r e p to c o c c u s  and s t a p h y lo c o c c u s  may b e " fo u n d  
h e re .M u rp u rg o  c la im s  t o  have  d i s c o v e re d  a  s p e c i f i c  o rg a n ism , a 
d i p l o c o e c u s ,w i th  which he  i n j e c t e d  young r a t s  and c a u se d  t y p i c ­
a l  r i c k e t s . R e p e t i t i o n  o f  such  e x p e r im e n ts ,h o w e v e r ,b y  o t h e r s  h a s  
f a i l e d  t o  e f f e c t  c o n f i r m a t i o n  o f  t h i s  op i n i o n ,  S p e l lm an  h a s  
s e a r c h e d  f o r  a  s p e c i f i c  b a c te r iu m  i n  t h e  i n t e s t i n e s  o f  r i c k e t y  
i n f a n t s , b u t  d id  n o t  su c c e e d  i n  so d o in g .A s  d i a r r h o e a  i s  a  
common symptom o f  t h e  d i s e a s e ,h e  i n j e c t e d  an e x t r a c t  o f  t h e  d i -  
a r r h o e a l  s t o o l s  o f  su ch  p a t i e n t s  i n t o  21 r a b b i t s  and one c a t j b u  
- t  i n  one r a b b i t  o n ly  d id  he  p ro d u c e  a n y th in g  l i k e  t h e  a f f e c t i o  
- n  i n  q u e s t  io n ,H e  t r i e d  a g a i n ,  b u t  h ad  no f u r t h e r  s u c c e s s  i n  127 
i n s t a n c e s . F r i e d i e b e n  c la im s  t o  have found an i n t e s t i n a l  fe rm e n t  
p o s s i b l y  p r o d u c t i v e  o f  t h e  d i s e a s e j n o  one e ls e ,h o w e v e r , s e e m s  
t o  h av e  done s o .K a s B o w i t z ( D e u t .A e r t .Z e i t . , 1 9 0 2 , No , 3 1 ) d e v o te s  
some s p a c e  t o  an e x p o s i t i o n  o f  d i s b e l i e f  i n  t h e  t h e o r y  p ic k e t s *  
p r o d u c t i o n  by  an i n t e s t i n a l  t o x a e m i a , f o r  t h e  r e a s o n  t h a t  t h e  
l a t t e r  a r e  more common i n  sum m er,the  fo rm e r  i n  t h e  w i n t e r t i m e .  
But t h i s  o b j e c t i o n  h a s  b e en  an sw ered  by  th e  f a c t  t h a t  t h e  on­
s e t  o f  r i c k e t s  i s  so s low  and i n s i d i o u s  t h a t  i t  can  h a r d l y  be 
p o s s i b l e  t o  a f f i r m  t h a t  t h e  a f f e c t i o n  d id  n o t  r e a l l y  s lo w ly  i n ­
c u b a te  d u r in g  t h e  summer,when t h e  v a r i o u s  fo rm s o f  g a s t r o i n t e s ­
t i n a l  c a t a r r h  w ere  a b o u t , t h e  r e a l  symptoms o f  r i c k e t s  d e v e lo p ­
in g  o n ly  many m onths a f t e r  t h e  i n t e s t i n a l  to x a e m ia  h a d  done i t s  
w o rk . I n d e e d ,h e  seem s t o  u p s e t  h i s  own o b j e c t i o n ; f o r  h e  p o i n t s  
o u t  t h a t ^ r i c k e t s  does n o t  f l a r e  up su d d e n ly  a s  i n f e c t i o u s  d i s ­
e a s e s  do, and f u r t h e r  rem arks  t h a t  t h e  commie no ement o f  t h e  m a l­
ady d a t e s  back  much f u r t h e r  t h a n  th e  w i n t e r  m onths and  m ust be 
so u g h t  f o r  b e f o r e  b i r t h  o r  i n  t h e  f i r s t  m onths o f  l i f e . H e  s a y s  
t h a t  h e  h a s  n e v e r  s e e n  c a s e s  i n  w h ich  an u n c o m p l ic a te d  r i c k e t s  
s u d d e n ly  a p p e a re d  w i t h  f e b r i l e  d i s t u r b a n c e s  and  showing f e v e r  
d u r in g  t h e  e v o l u t i o n  o f  t h e  m a la d y ; in  o t h e r  w o rd s ,h e  h a s  n e v e r  
seen  a  sudden  o c c u r re n c e  o f  t h e  d i s ease .M any  o t h e r s  have  t r i e d  
to  f i n d  a  s p e c i f i c  m ic r o b e ,b u t  w i th o u t  s u c c e s s ; a n i m a l s  have  
been  f e d  w i t h  t h e  b a c i l l A s  c o l l  o r  w ere  g iv e n  t o x i n  i n j e c t i o n s ;  
t h e  t o x i n s  o f  t h e  b a c i l l u s  p y o cy an eu s  have  a l s o  b e e n  u s e d  i n  
t h e  same w a y ,b u t  a lw ays w i th o u t  im p o r ta n t  r e s u l t . I t  i s  r e a s o n ­
a b le  t o  su p p o se  t h a t  i t  i s  n o t  po s i b l e  t o  p ro d u c e  r i c k e t s  i n  
a  h e a l t h y  a n im a l ,b u t  t h a t  some d i s o r d e r  o f  t h e  i n t e s t i n a l  c a n a l  
m ust be  p r e s e n t  t o  e n s u re  t h e  commencement o f  t h e  ifea lady .E d le -  
fesenC D eut .A e r t  . Z e i t . ,S e p t  .8 ,1 9 0 2 ) t h in k s  t h a t  many o f  t h e  c a s e s  
o f  r i c k e t s  a r e  a c c o u n te d  f o r  by c o ld  and p r o b a b ly  c a r b o n ic  a c i d  
p o i s o n in g  and  su .ggests  t h a t  t h e  i n f e c t i o n  t h e o r y  would  acc o u n t  
f o r  t h e  r e p e a t e d  a p p e a ra n c e  o f  t h e  d i s e a s e  i n  c e r t a i n  d w e l l i n g s  
-  p a r t i c u l a r l y  i n  t h o s e  i n  w h ich  o t h e r  s o u r c e s  o f  i n f e c t i o n ,  
su c h  a s  rheum a t  ism , pneum onia  and c e r e b r o s p i n a l  m e n i n g i t i s ,  a r e  
fo u n d . Ohaumier(M ed. I n f . ,  1 8 9 4 ) sa y s  t h a t  th e  d i s e a s e  i s  due to  a  
S p e c i f i c  v i r u s  w hich  l u r k s  i n  c e r t a i n  d w e l l i n g s , and  B u rc k h a rd t  
(B e r l  .k l in .W o c h .  , l 8 9 5 ) t h i n k s  t h a t  th e  s k e l e t a l  a n o m a lie s  and 
t h e  s p l e n i c  e n la rg e m e n t  a r e  e x p r e s s io n s  o f  a  p ro fo u n d  i n f e c t i o n  
M arfan  and  M arot (Rev .M ens. ,1893) c l  aim t o  have  fo u n d  t h e  b a c i l l ­
u s  c o l  i  and  t h e  s t r e p to c o c c u s  pyogenes  i n  t h e  b lo o d  o f  r a c h i t ­
i c  i n f a n t s  w i t h  g a s t r o i n t e s t i n a l  c a t a r r h . C z e m e y  and M o s e r (J o h .  
f .K i n d e r h .  , x x x v i i i ) , i n a d d i t i o n  t o  t h e s e  o rg an ism s  and u n d e r  
s i m i l a r  c o n d i t i o n s , foun d  t h e  b a c i l l u s  l a c t i s  a e ro g e n e s  . E t t o r e  
(R ev .M ens. , F e b . 2 2 ,1 8 9 6 ) fo un d  v a r i o u s  germ s, som etim es i n  th e  bon 
- e s . C h a r r i n  and G l e y ( S o c .B io l . , P a r i s , F e b . 2 2 ,1 8 9 6 ) f e d  fem a le  and 
m ale r a b b i t s  on c u l t u r e s  o f  t h e  d i p h t h e r i a  b a d i l l u s  and t h e  
py o cy an eu s  one and g o t  a  r a c h i t i c  l i t t e r . L a n g e ( V e r h a n d . d . 1 2 ,  
V e r s .d .G e s . f .K in d e r h . i r r i  L tfbeck ,1 8 9 5 , p .1 4 4 )m a i n t a i n  t h a t  sxDane 
i n f e c t i o u s  p r i n c i p l e  i s  a t t a c h e d  to  c e r t a i n  c l i m a t e s  and l o c a l ­
i t i e s ,  a s  i n  c r e t i n i s m ,b e c a u s e  a s  i n  su c h  r i c k e t - f r e e  p l a c e s  a s  
C hina and J a p a n  . F i n l a n d , I c e l a n d ,& c . ,u n f a v o u r a l i l e  h y g ie n i c  cond­
i t i o n s  and  o t h e r  a l l e g e d  e x c i t a n t s  o f  t h e  d i s e a s e  o b t a i n .
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I t  n o t  i n f r e q u e n t l y  h ap pens  t h a t  t h e  symptoms of r i c k e t s  
a r e  o f  a vague c h a r a c t e r  when o c c u r r i n g  v e r y  e a r l y  i n  l i f e ;  
t h u s ,  t h e r e  may be a  c o n d i t i o n  of p a l l o r , d r o w s i n e s s ,  g e n e r a l  
c y a n o s i s  and p r o s t r a t i o n .  I n  s h o r t , t h e r e  may be  a  g e n e r a l  m ar-  
asm ic c o n d i t i o n  and , i f  t h i s  be  accorjrpanied by/ en la rg em en t of 
t h e  s p l e e n ,  a  s u p e r f i c i a l  o b s e r v e r ,  u n d e r  c e r t a i n  c i r c u m s ta n c e s  
a p p e r t a i n i n g  t o  l o c a l i t y  and so f o r t h ,  may make an  e r ro n e o u s  
d i a g n o s i s  o f  m a l a r i a .  But t h e r e  i s  no doub t t h a t  th e  l a t t e r  h a s  
no c o n n e c t io n  w i t h  t h e  r a c h i t i c  d y s c ra s ia .O p p e n l ie im e r (D e u t . 
A rch ,  f  . k l  i n  .M ed ., XXX, 1 8 8 1  ) th o u g h t  t h a t  i t  h ad ;  in d e e d ,  he  i n s i s t e  
- d  t h a t  m a l a r i a  was t h e  p r i n c i p a l  c a u se  of th e  d i s e a s e , o r  r a t h ­
e r  h i s  i d e a  was t h a t  r i c k e t s  i s  t h e  form i n  w h ic h  m a l a r i a  makes 
i t s  a p p e a ra n c e  i n  c h i l d r e n  o f  t e n d e r  age .H e i s  i n c l i n e d  to  make 
l i g h t  of t h e  c a u s e s  o f  t h e  d i s e a s e  h i t h e r t o  a l l e g e d  and l a y s  
s t r e s s  Upon c h r o n ic  d i a r r h o e a  and n o c tu r n a l  c r y in g  i n  s u p p o r t  
o f  h i s  t h e o r y .T h e  p e r s p i r a t i o n , e t c . , accom panying t h e  l a t t e r  he 
t a k e s  a s  e v id e n c e  o f  m a l a r i a , t h e r e  b e in g  a  s u b s t i t u t i o n , h e  say^ 
o f  t h e  same f o r  t h e  i n t e r m i t t e n t  n e u r a l g i a  o f  a d u l t s , e s p e c i a l l y  
in  v iew  o f  t h e  e n la rg e m e n t  o f  t h e  s p l e e n  known Som etim es t o  
e x i s t  i n  r i c k e t s . H e  r e g a r d s  t h e  d i a r r h o e a  o f  t h e s e  c a s e s  as  
p a ro x y sm al ; i t  t a k e s  p l a c e , h e  t e l l s  u s , i n  t h e  m orn ing  and i s ,  
t h e r e f o r e , d i s t i n c t  from t h e  o rd in a ry /  form o f  i n t e s t i n a l  c a t a r r h  
He a l s o  a d v an c es  i n  s u p p o r t  o f  h i s  t h e o r y  th e  s e ro u s  e v a c u a t i o ­
ns u n s t a i n e d  w i t h  j b i l e , t h e  good a p p e t i t e  d u r in g  t h e  d a y t im e , th e  
a b se n c e  o f  e m a c i a t i o n , t h e  g r a d u a l  d eve lopm en t o f  and
t h e  o c c a s io n a l  f e v e r  .He adds t h a t  i n  c e r t a i n  i n s t a n c e s  t h e  i n ­
f a n t s  have  c o ld  f e e t  and hand s  and b lu e  l i p s  to w a rd s  e v e n in g ;  
t h e  s k i n  i s  p a l e  and t h e  s p l e e n  i s  e n l a r g e d : o t h e r w i s e  t h e r e  a r e  
p e r h a p s  no symptom.s, b u t  t h e  p a t i e n t s  endeavour t o  tlirow  o f f  t h e  
b e d c l o th e s  and  have  a d e g re e  o f  more r i s e  o f  t e m p e r a t u r e ,w i t h  
c r a n i a l  p e r s p i r a t i o n  i n  t h e  m orn ing  ; a f t e r  a  w h i le  t h e  r a c h i t i c  
o s s e o u s  and  g e n e r a l  symptoms make t h e i  r  a p p e a ra n c e  .H is  t h e o r y  
h a s  fo und  a v e r y  s u p p o r t e r s , b u t  my e x p e r ie n c e  w ould  seem to  
show t h a t , th o u g h  r i c k e t s  u n d o u b te d ly  o c c u r s  i n  m a l a r i a l  l o c s l i -  
t i e s , t h e r e  i s  no c o n n e c t io n  w h a te v e r  beyond c o in c id e n c e  be tw een  
th e  tv7o d i s e a s e s .
O x y g e n  S h o r t a g e
A l a c k  o f  oxy/gen i n  t h e  a i r  r e s p i r e d  i s  a  p o w e r fu l  i n f l u ­
ence  i n  t h e  p r o d u c t i o n  o f  t h i s  m alady ; and i t  1m s b een  s u g g e s t ­
ed  t h a t  t h e  r e a l  e x c i t a n t  i s  im p e r f e c t  o x i d a t i o n  o f  t h e  b lo o d  
due to  b r o n c h i a l  c a t a r r h  o r  c o l l a p s e  o f  t h e  pulmonary/ t i s s u e . O n  
t h e  o t h e r  h a n d ,e x c e s s  o f  c a r b o n ic  a c i d  g a s  h a s  b e e n  b lam ed  f o r  
th e  a i l m e n t , w h ich , i n  t h e  o p in io n  o f  K a s s o w i tz ( lo c  . c i t  .)m.ay be  
due t o  in b ia led  o rg a n ic  m a t t e r , c r o w d - p o i s o n s  and p r o d u c t s  o f  
o r g a n ic  dec ompo s i t  i o n ;  t h i s ,  he t h i n k s , w i l l  e x p l a i n  t h e  s m a l l e r  
number o f  c a s e s  and t h e i r  more f a v o u r a b l e  c o u r s e ,  i f  p r e s e n t ,  i n  
t h e  country / and a t  h ig h  a l t i t u d e s  -  t h e  ammoniacal d e c o m p o s i t i ­
on o f  u r i n e  f u r n i s h i n g  such  an e x c i t a n t , i n  s u c h  an a tm o sp h e re  
a  s p e c i a l l y  s e v e r e  form  o f  th e  d i s e a s e  b e in g  by no means i n f r e ­
quen tly / o b s e rv e d .
S p e c i a l  P a r e n t a l  F a c t o r s
Numerous o b s e r v e r s  have  a f f i r m e d  t h a t  t h e  age  o f  t h e  p a r e ­
n t s  may/ have  a  good d e a l  t o  do w i t h  th e  developm ent o f  t h i s  d i s  
- e a s e  i n  t h e  c h i l d r e n . T h u s , G e l a t i ( H o s p . , O c t . 2 4 ,1 9 0 8 )h a s  made a  
s p e c i a l  s tu d y  o f  t h e  s u b j e c t  d u r in g  a  p e r i o d  o f  fo u r  y e a r s  i n  
h i s  h o s p i t a l "  s e r v i c e .D u r in g  t h a t  t im e  he  exam ined  3 ,121  c h i l d ­
r e n ,  o f  whom 6 1 5 , -  o r  n e a r l y  20  p e r  c e n t . , -  became a f f e c t e d  w i th  
r i c k e t s . O f  t h e s e  c h i l d r e n  1779 came from th e  town (Parma) and 
3 0 7 , -  o r  a  f r a c t i o n  o v e r  17 p e r  c e n t . , -  showed s i g n s  o f  th e  
d is e a s e .S o m e  1215 w ere c o u n try  c h i l d r e n  and  3 0 1 , -  o r  n e a r l y  25 
p e r  c e n t . , -  w ere  r a c h i t i c . T h e  homes o f  th e  r e m a in in g  127 p a t i e ­
n t s  w ere n o t  n o te d  .W ith  r e g a r d  t o  t h e  age o f  t h e  p a r e n t s ,  he 
s a y s  t h a t  i n  t h o s e  u n d e r  20  t h e  i n c id e n c e  o f  t h e  d i s e a s e  w as, 
ro u g h ly ,  11 p e r  c e n t . ;be tw een  20 and  30 i t  r o s e  t o  19 p e r  cen t,;  
t o  22 p e r  c e n t  .b e tw ee n  30 and  AOjto 22 p e r  c e n t .b e tw e e n  40 and 
5 0 . C h i ld r e n  b o rn  i n  the  c o u n t r y  a lw ays showed a  h i g h e r  p r o p o r ­
t i o n  o f  t h e  d i s e a s e . p e r v e r t e d  n u t r i t i o n  i n  one o r  b o t h  p a r e n t s  
may p r e d i s p o s e  to  th e  m a la d y ,a s  may a l s o  anaemic or o t h e r  d e b i ­
l i t a t i o n ,  a s  w e l l  a s  advanced  age a t  t h e  t im e  o f  p r o c r e a t i o n  
and e a r ly /  and im p ro v id e n t  m a r r i a g e s .
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S e a s o n
T h is  s u b j e c t  h a s  a l r e a d y  r e c e i v e d  some c o n s i  d e r a t i  on 
a b o v e ,b u t  i t  may h e r e  be  s p e c i a l l y  n o te d  t h a t  m ost com petent 
o b s e r v e r s  h o ld  t h a t  t h e  a f f e d t i o n  i s  more o f t e n  se e n  i n  t h e  
w i n t t r  t h a n  d u r in g  th e  suirar-er, th o u g h  i t  i s  no t  e a sy ,  i n  t h e  c a se  
o f  ho s p i t  a], p a t i e n t  3 , t o  be  a r r i v e  a t  a  d e f i n i t e  c o n c lu s io n  as  
t h e i r  a t t e n d a n c e  i n  t h e  o u t - p a t i e n t  d e p a r tm e n t  i s  g e n e r a l l y  
l e s s  f r e q u e n t  when th e  w e a th e r  i s  c o l d . I t  i s  som etim es u r g e d  
t h a t  r i c k e t s , i n  a d d i t i o n  t o  b e in g  more commin i n  m n t e r , i s  a t  
t h a t  t im e  o f  a  much more s e v e r e  ty p e  t h a n  i n  summer.The d i s e a s e  
i s  more comr on d u r in g  t h e  c o ld  m onths o f  th e  y e a r  b e c a u se  o f  
t h e  l o n g  p e r i o d s  o f  in c le m e n t  w e a t h e r , w i t h  da rk  and s u n l e s s  
days -  t h e  r e s u l t  b e in g  t h a t  th e  c h i l d r e n  a r e  k e p t  a s  c o m fo r t ­
a b le  a s  p o s s i b l e  i n  t h e  h o u se ;  t h i s  i s  p a r t i c u l a r l y  o p e r a t iv e  
i n  t h e  c a s e  o f  slum  c h i l d r e n  and o t h e r s  o f  t h e i r  k i n d , t h e r e  
b e in g  an aw fu l d re a d  o f  th e  open window and  th e  a i r  and v e n t i l ­
a t i o n  b e in g  c o r r e s p o n d in g ly  b a d . I n  t h i s  way t h e  n u t r i t i o n  and 
v i t a ]  r e s i s t a n c e  o f  th e  c h i l d  Are lo w e re d ;  t h e  i n f a n t s  s u .f fe r  
from f r e q u e n t  c a t a r r h s  o f  t h e  r e s p i r a t o r y /  o r  g a s t r o i n t e s t i n a l  
t r a c t s , t h e  way b e in g  t h e r e b y  p a v ed  f o r  t h e  o c c u r r e n c e  o f  t h e  
d i s e a s e .C a s e s  w hich  c a n n o t  be  e x p la in e d  i n  t h i s  way hav e  b e en  
a s s ig n e d  by some to  t h e  i n f e c t i o n  t h e o r y . E d l e f e s e n ( l o c . c i t , ) ,  
from  an  e x a m in a t io n  o f  t h e  c h i l d r e n  i n  th e  K ie l  and Hamburg 
c l i n i c s , t o n c l u d e s  t h a t  t h e  f a c t  t h a t  t h e  number o f  c a s e s  r e p o r ­
t e d  i n  t h e  f i r s t  h a l f - y e a r  i n c r e a s e d  s t e a d i l y  and r e a c h e d  i t s  
maximum be tw een  t h e  s i x t h  and  n i n t h  m onths o f  th e  y e a r  j u s t i f ­
i e s  t h e  h y p o th e s i s  t h a t  r i c k e t s  i s  f a v o u r e d  by w i n t r i n e s s  of 
w e a th e r  and  s u p p o r t s  th e  c a r b o n ic  a c i d  t h e o r y  a l s o ,b e c a u s e  o f  
t h e  frequency/ d u r in g  t h e s e  m onths o f  d i s e a s e s  o f  tlie  r e s p i r a t o ­
ry/ sy/stem.
 S e X
I  have  n e v e r  been  a b le  t o  c o n v in c e  m y s e l f  t h a t  th e  e lem ent 
o f  se x  i s  a  f a c t o r  o f  im p o r ta n c e  i n  th e  p r o d u c t i o n  o f  r i c k e t s ,  
e s p e c i a l l y  a s  p e r s o n a l  and o t h e r  s t a t i s t i c s  a s  to  t h e  r e l a t i v e  
in c i d e n c e  o f  t h e  a f f e c t i o n  e x h i b i t  g r e a t  v a r i a t i o n  a c c o rd in g  t o  
c o i n c i d e n t a l  and o t h e r  c o n d i t i o n s  .Some w r i t e r s  w ould  have  i t  
t h a t  g i r l s  a r e  more p ro n e  to  t h e  d i s e a s e  t h a n  b o y s ,w h e re a s  o th ­
e r s  a f f i r m  j u s t  th e  c o n t r a r y  o r  n e g a t i v e  th e  i d e a  by a p p a r e n t l y  
c o n v in c in g  f i g u r e s  o r  show t h a t  t h e  s e x e s  a r e  e q u a l l y  a f f e c t e d .  
The o l d e r  w r i t e r s  on tlie s u b j e c t , I  o b s e r v e , t h o u g h t  t h a t  t h e  
l e s s  r o b u s t  fram es  o f  g i r l s  r e n d e r e d  them more p ro n e  t o  t h e  
m a la d y .H a l l  (Phys .D e te r .R e p . ,p  .8 9 )h a s  h ad  a  g r e a t  e x p e r i e n c e  o f  
t h e  a i lm e n t s  o f  s c h o l a r s  and t e l l s  u s  t h a t  " r i c k e t s  a p p e a r s  t o  
be  more common among th e  g i r l s  t h a n  th e  boys .The r i c k e t y  d w a rf ,  
w i t h  b o w le g s ,n a r ro w  p e l v i s  and  b ig  h e a d , i s  no v e r y  uncommon 
o b j e c t  among g i r l s , b u t  r a r e  among b o y s i 'In  a n o t h e r  a n a l y s i s  o f  
46 c a s e s  t h e r e  w ere  30 boys and  16 g i r l s , h o w e v e r  .G ood hart  and 
S t i l l , i n  141 c a s e s , s a w  68 boys and  73 g i r l s ;  a t  5 m onths t h e r e  
G ere  3, 7 m onths 1 ,  8 m onths 3, 9 m onths 2, 10  m onths 5 .  11 
m onths 6 ,  1 2  m onths 1 1 ,  18  m onths 3 6 , -  a t  2 y e a r s  26, 2-g- y e a r s  
19 ,  3 y e a r s  1 3 ,  4 y e a r s  6 ,  5 y e a r s  5 ,  and  a t  6 y e a r s  3 c a s e s .
I n  G e e 's  635 c a s e s  t h e r e  w ere  365 o f  t h e  m ale  s e x  and 270 o f  
t h e  f e m a le (32 u n d e r  6 m on ths , 144 from  6 t o  12  m on th s ,  183 from  
12  t o  18 m on ths , 133  from  18  m onths t o  2 y e a r s ,  116 f n  th e  
t h i r d  y e a r ,  27 i n  t h e  f o u r t h  y e a r ) , a n d  he t h i n k s  t h a t  30 p e r  
c e n t . o f  a i l i n g  c h i l d r e n  u n d e r  2 y e a r s  a r e  r a c h i t i t .
S y p h i l i s
I t  i s  now more t h a n  t h i r t y  y e a r s  s i n c e  P r o f e s s o r  P a r r o t ,  
o f  P a r i s  v a u n te d  t h e  h y p o t h e s i s  t h a t  r i c k e t s  i s  n o th in g  e l s e  
t h a n  an  e x p r e s s io n  o f  c o n g e n i ta l  s y p h i l i s  i n  w h ich  t h e  v iru .s  
h a s  r e a c h e d  an a t t e n u a t e d  s t a g e ; h e  r e g a r d s  t h e  o s t e o p l iy t i c  
and sn o n g o id  t i s s u e  as common t o  th e  two a i lm e n t  s .  I n  o t h e r  
words",he r e f u s e s  t o  lo o k  upon r i c k e t s  a s  a  p a t h o l o g i c a l  e n t i t y ,  
b u t  m e re ly  as  a  m o d i f i c a t i o n  o f  s y p h i l i t i c  bone d i s e a s e  and 
adds that*^ " i t  i s  an  o ld  c o n f u s io n  t o  c o n s i d e r  t h a t  i t  i s  r i c k ­
e t s  w hich  a b s o rb s  t h e  s y p h i l i t i c  a l t e r a t i o n s  o f  b o n e ,b u t , o n  
t h e  c o n t r a r y , s y p h i l i s  i n  i t s  immense p r o c e s s  i n c l u d e s  r i c k e t s ’.' 
(T ra n s  .P a t h .S o c .  ,xxx) .He a l s o  n o t e s  two c h a r a c t e r i s t i c  l e s i o n s  
o f  t h e  membranous b o n e s ,w h ic h  he  c l a s s i f i e s  u n d e r  t h e  c a t e g o r ­
i e s  o f  a t r o p h y  and p r o d u c t i o n  o f  new t i s s u e  .Though t h e r e  a r e  
some who adm it  t h a t  s y p h i l i s  may m od ify  r i c k e t s , P a r r o t ' s  t h e o r y  
i s  now r e g a r d e d  as  u n t e n a b l e , t h e  two d i s e a s e s  b e in g  c o n s id e r e d
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a s  d i s t i n c t  c o n d i t i o n s  l iav ing ,h ,ow ever,oeirfea in  symptoms o f  m ark­
ed s im ila r t j ry .N u m e ro u s  have been  th e  o b j e c t i o n s  u r g e d  a g a i n s t  
t h e  t h e o r y , o f  w hich  t h e  f o l lo w in g  a r e  m ost w o r th y  of c o n s i d e r ­
a t i o n :  One d a i l y  comes i n  c o n t a c t  w i th  c a s e s  o f  r i c k e t s  i n  
w h ich  t h e r e  i s  n o t  t h e  s l i g h t e s t  t r a c e  o f  s y p h i l i s  and e x p e r ­
im ent would seem t o  b e a r  t h i s  out . T h u s , i f  p u p p ie s  o f , s a y , t h r e e  
weeks o ld  a r e  t  air en from t h e  m o th e r  and f e d  on raw m ea t,  b r e a d  
and no m i l k , t h e y  d ev e lo p  symptoms of r i c k e t s  as  m a n i f e s t e d  by 
e n la rg e m e n t  o f  t h e  abdomen, s w e l l in g  o f  th e  e p ip l iy s e s ,  c u r v a t u r e s  
o f  t h e  bones  and d i f f i c u l t y  o f  w a lk in g  .Now, i f  t h i s  d i e t  i s  i n ­
t e r r u p t e d ,  t h e  m o rb id  p r o c e s s  i s  s to p p e d  a n d ,o n  re s im ip t io n  o f  
t h e  d i e t  a g a i n , t h e  d i s e a s e  r e t u r n s .T h e  a u t o p s i c a l  l e s i o n s  e x a c ­
t l y  c o r r e s p o n d  w i t h  t h o s e  o f  r i c k e t s . l t  i s  a l s o  known t h a t  an ­
im a ls  o f  t h e  k in d  we a r e  c o n s id e r in g  do n o t  c o n t r a c t  s y p h i l i s :  
so t h a t  t h e  s y p h i l i t i c  t h e  or]/ c an n o t  o b t a i n  . P a r r o t , t o o , was m is ­
t a k e n  i n  h i s  i d e a s ; f o r  he s t a t e s  t h a t  t h e  bone l e s i o n  was e s s ­
e n t i a l l y  c h a r a c t e r i s e d  by sp o n g o id  t i s s u e  and t h a t  w i th o u t  th e  
l a t t e r  t h e r e  c o u ld  be  no r i c k e t s . H e  a l s o  s t a t e s  t h a t  by p rem at -  
u r e  f e e d in g  he  c o u ld  p ro d u c e  o s t e o m a la c i a ,b u t  n o t  sp o n g o id  t i s s  
- u s .B u t  i t  i s  w e l l  known t h a t  o s t e o m a la c ia  i s  a  d i f f e r e n t  d i s ­
e a s e ,  n o t  an a r r e s t  o f  developm ent ; i t  i s  a  d i s e a s e  i n  w hich  t h e  
a l r e a d y  o s s i f i e d  bones  hav e  u n d e rg o n e  su b s e q u e n t  s o f t e n i n g  and , 
m o reo v e r ,  i t  i s  an a d u l t  d ise a se iy w ith  a  r e c o g n i s e d  and d e f i n i t e  
r e l a t i o n  t o  t h e  p r e g n a n t  c o n d i t i o n .  The fundaj/ienta]. d i f f e r e n c e  
b e tw een  t h e  two m a la d ie s  i s  v e r y  g r e a t ; f o r  r i c k e t s  i s  a  c a r t ­
i l a g e  p ro d u c e r ,w h e r e a s  35/ p h i l i s  i s  th e  g r e a t  bone p r o d u c e r .  I t  
does n o t  fo l lo w  t h a t  b e c a u se  an i n f a n t  i s  s ] / p h i l i t i c  i t  w i l l  
a l s o  s u f f e r  from  r i c k e t s ; b u t , owing t o  t h e  d e b i l i t y  and  th e  c a c ­
h e c t i c  c o n d i t i o n  so  o f t e n  p ro d u c e d  by c o n g e n i t a l  s y p h i l i s , i t  
o f t e n  c o n t r a c t s  r i c k e t s  a s  a  s e c o n d a ry  c o m p l i c a t i o n  o f  th e  
s p e c i f i c  d i s e a s e .  The c l i n i c a l  e v o l u t i o n  o f  s^ q p h i l is  and  r i c k e t  
- s  i s  e n t i r e l y  d i f f e r e n t . I n  c o n g e n i t a l  s y p h i l i s  we h av e  e r u p t ­
io n s  , s n u f  f l  e s , den t a l  a n o m a l i e s , -  H u tc h in s o n 's  t e e t h , -  k e t a t i t i s  
s c a r s  a b o u t  t h e  a n g le s  o f  th e  m outh , and  so f o r t h  ; whe r e a s  i n  
r i c k e t s  t h e r e  a r e  u s u a l l y  none o f  t h e s e . P a r r o t  r e p l i e s  t o  t h i s  
t h a t  i t  i s  a  c a s e  o f  t r a n s f o r m a t i o n  o f  d i s e a s e , t h e  s y p h i l i s  
h a v in g  ru n  i t s e l f  o u t  and  made a  s o r t  o f  q u ic k -c h a n g e  i n to  
r i c k e t s . I n  my p r a c t i c e  t h e r e  have  b e e n  in n u m e ra b le  c a s e s  o f 
congaiilAKL s y p h i l i s , b u t  se ldom  o r  n e v e r  h av e  I  s e e n  r i c k e t s  
o c c u r  s o l e l y  from  t h i s  c o u r s e . S y p h i l i s  mqy , o f  c o u rse ,a c c o m p a n y  
r i c k e t 3 ; b u t  b e f o r e  i t  can  be d e c id e d  t h a t  th e  fo rm er  i s  th e  
c a u se  o f  t h e  l a t t e r , a l l  o t h e r  c a u s e s  m ust b e  e x c l u d e d .H e r e d i t ­
a r y  s y p h i l i s  a p p e a r s  e a r l i e r  th a n  r i c k e t s  and i s  o f t e n  a  d i s e a -  
sejof i n t r a u t e r i n e  l i f e . I n  s ] / p h i l i s  t h e r e  i s  g e n e r a l l y  a  h i s t o r y  
o f  p r e v i o u s  m i s c a r r i a g e s ; a s  a  r u l e , t h e  f i r s t b o r n  i s  a f f e c t e d ,  
th o u g h ,  i f  t h e  m o th e r  i s  u n d e r  t r e a tm e n t  , t h e  d i s e a s e  may o n ly  
a p p e a r  i n  t h e  s e c o n d  o l i i ld  o f  t h e  f a m i ly  .R ick  e t  s , a s  a  r u l e ,  app­
e a r s  i n  t h e  l a s t  c h i l d  o f  a  f a m i ly  when t h e  m o t h e r ' s  b lo o d  i s  
p o o r  and when sh e  h a s  been  e x h a u s te d  by  p r e g n a n c i e s  r a p i d l y  
f o l lo w in g  one a n o th e r  o r  by l a c t a t i o n  d u r in g  t h e  g e s t a t i o n  of 
a n o th e r  c h i l d . S y p h i l i s  i s  common t o  r i c h  and p o o r ;w h e re a s  r i c k ­
e t s  i s  m ost o f t e n  se e n  in  th e  slum s .S ] /p h i l i s  r e s p o n d s  t o  t r e a t ­
ment by  m erc u ry  and  some o b s e r v e r s  s t a t e  t h a t  t h e  u s e  of t h i s  
d rgg  i n  r i c k e t s  i s  d an g ero u s .O n e  o f  th e  p o i n t s  u r g e d  by p a r r o t  
i n  s u p p o r t  o f  h i s  th e o r ] /  i s  t h e  f a c t  t h a t  he  c o u ld  c u re  r i c k e t s  
by  a n t i s j / p h i l i t i c  t r e a tm e n t  .But i t  i s  a  r e c o g n i s e d  f a c t  t h a t  
r i c k e t s  t e n d s  to  c u re  i t s e l f  u n d e r  p r o p e r  d i e t i n g  and  t o n i c  
m e d i c a t io n ; f u r th e r ,m e r c u l r y  i s  a  t o n i c  and t h e  i o d i d e s  o p e r a t e  
b e n e f i c i a l l y  i n  d i s e a s e s  o t h e r  t h a n  s y p h i l i s . A g a i n , i t  i s  p o s s ­
i b l e  t h a t  i n  n o t  a  few o f  p a r r o t ' s  c a s e s  an  e r r o r  o f  d ia g n o s i s  
was m ade,owing t o  t h e  f r e q u e n t  s i m u la t io n  o f  o t h e r  a f f e c t i o n s  
by  s ] / p h i l i s ; t h u s , s y p h i l i t i c  c h i l d r e n  n o t  i n f r e q u e n t l y  s u f f e r  
from  p e r i 6 6 t i t i s , i n  w hich  c o n d i t i o n  t h e r e  may be e n la rg em en t o f  
t h e  ends o f  t h e  bones  . S y p h i l i s  may m o d ify  r i c k e t s , b u t  can  n e v e r  
c r e a t e  i t  .N o n - s j / p h i l i t i c  p a r e n t s  may b e g e t  r a c h i t i c  c h i l d r e n ,  
w h i le  s y p h i l i t i c  p a r e n t s  may p ro d u c e  h e a l t h y  i n f a n t s .T h e  s k e l -  
a t a l  changes  i n  r i c k e t s  t e n d  to  t a k e  t h e i r  d e p a r t u r e  a f t e r  
i n f a n c y  and c h i ld h o o d ,b u t  t h o s e  o f  s y p h i l i s  more o f t e n  l e a v e  
such  p e rm an en t  r e l i c s  a s  can be d e t e c t e d  i n  a f t e r - l i f e . S y p h i l ­
i t i c  c h i l d r e n  seldom  show t h e  s o - c a l l e d  spongy t i s s u e  o f  r i c k ­
e t s  and r a c h i t i c  bones  r a r e l y  p r e s e n t  t h e  o s t e o p h y te s  so  c h a r ­
a c t e r i s t i c  o f  s y p h i l i s . T h e  l a t t e r  a f f e c t i o n  p ro d u c e s  ch an g es  i n  
t h e  b o nes  a n a lo g o u s  to  r i c k e t s : f o r  i n s t a n c e , t h e  c r a n i a l  bone 
t r o u b l e  known a s  c r a n i o t a b e s  and  th e  p e c u l i a r  b o s s e s  on th e  
f r o n t a l  b o n e s ;b u t  s y p h i l i t i c  bones  do n o t  show th e  spongy  ap p ­
e a ra n c e  o f  r a c h i t i c  b o n e s ,n o r  do t h e  l a t t e r  e x h i b i t  th p  Jà
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o s t e o p h y te s  o f  s y p h i l i s .M a n y  o b s e r v e r s  have  r e g a r d e d  c r a n i o t ­
abes  a s  b e in g  i n v a r i a b l y  o f  s y p h i l i t i c  o r i g in .B a r lo w  and  L ee s  
(T r a n s .P a t h .S o c .  jK x x i i )h a v e  a n a ly s e d  100 c a s e s , i n  w hich  7 l  
showed a  m arked d e g re e  of c r a n i o t a b e s ,30  o n ly  showed i t  s l i g h t ­
l y  and o u r  a u th o r s  c o n c lu d e d  t h a t  s y p h i l i s  was p r e s e n t  i n  47 
i n s t a n c e s . O f  t h e  l a t t e r , 1 2  hadr s l i g h t  and 35 m arked c r a n i o t a b ­
es  j o c c a s i o n a l l y  t h e  l a t t e r  c o n d i t i o n  seemed to  be t h e  l a s t  
s u r v i v o r  o f  a  d i s a p p e a r i n g  s y p h i l i t i c  d y s c r a s i a .B e f o r e  t h e  t im e  
o f  P a r r o t  j E l â s s e r  n o te d  t h a t  c r a n i o t a b e s  was a p t  t o  r e c u r  i n  
two o r  more c h i l d r e n  o f  t h e  same f a m i l y , i t  h a v in g  b e en  se en  
i n  h e a l t h y  w e l l - n u r s e d  i n f a n t s  and n o t  b e in g  m e re ly  a  m arasm ic 
c o n d i t i o n .O u r  a u th o r  r e g a r d s  t h e  s i g n  a s  pa thognom onic  o f  r i c k ­
e t  8 , b u t  p a r r o t , o n  t h e  o t h e r  h a n d ,h e l d  t h a t  i t  was a  s y p h i l i t i c  
m a n i f e s t â t  io n .B a r lo w  and  L e e s  t h i n k  t h a t  s y p h i l i s  i s  by f a r  tlie 
l a r g e s t  f a c t o r  i n  t h e  c a u s a t i o n  o f  c r a n i o t a b e s  .A f t  e r  t a b u l a t i n g  
r i c k e t y  symptoms a s s o c i a t e d  w i th  t h e  l a t t e r , t h e y  en d eav o u r  t o  
d e f i n e  t h e  r e l a t i o n s h i p  o f  one t o  th e  o t h e r  by t a k i n g  53 c a s e s  
be tw een  2 and 19 m onths o f  age.Am ongst 11 b r e a s t - f e d
i n f a n t s  t h e r e  was no r i c k e t s ; t h e r e  was s c a r c e l y  any r i c k e t y  
s i g n  i n  1 c a s e  a lm o s t  e x c l u s i v e l y  b r e a s t - f e d ; 9 h a d  r i c k e t s  i n  
14 p a r t l y  b r e a s t -  and p a r t l y  b o t t l e - f e d ; a n d  6 showed i n c i p i e n t  
r i c k e t s  ou t  o f  9 c a s e s  s u c k le d  f o r  p a r t  o f  a -m o n th .O u r  a u th o r s  
c o n c lu d e  t h a t , i f  c r a n i o t a b e s  and  e n la rg em en t o f  t h e  s p l e e n  a r e  
removed from t h e  c a t e g o r y  o f  r i c k e t y  sym ptoms, t h e r e  i s  no p r o o f  
t h a t  s y p h i l i s , p e r  s e , i s  a  c a u se  of r i c k e t s ; t h e y  h o l d  t h a t  c r a ­
n i o t a b e s  i s  v e r y  common i n  congnitsQ. s ] r p h i l i s , n o t  common to  
p u r e  r i c k e t s  and  n o t  a t  a l l  s p e c i a l  t h e r e t o .  I t  w ould  se e m ,th e n  
t h a t  s y p h i l i s  i s  n o t  an e x c i t i n g  c a u se  o f  r i c k e t s , th o u g h ,b y   ^
lo w e r in g  t h e  g e n e r a l  v i t a l  r e s i s t a n c e  o f  th e  s y s te m , th e  fo rm er  
may p r e d i s p o s e  to  t h e  l a t t e r .
T o x a e m i a
I n  a d d i t i o n  t o  what h a s  a l r e a d y  b e en  s a i d  on t h i s  s u b j e c t ,  
i t  ma]/ h e r e  be n o te d  t h a t  i t  i s  now a  g e n e r a l l y - a c c e p t e  d f a c t  
t h a t  i n  su ch  d i s e a s e s  a s  d i p h t h e r i a  and ty p h o id  f e v e r  and  
t e t a n u s  t h e  b lo o d  o f  p a t i e n t  m a n u fa c tu re s  a n t i t o x i n s  t o  e n a b le  
t h e  sy s te m  t o  d e a l  s u c c e s s f u l l y  w i th  t h e  t o x i n s  p o u r e d  ou t 
i n t o  t h e  b lo d  s t r e a m  by tlie  p a r t i c u l a r  m ic ro o rg a n ism  c o n c e rn e d .  
Each  d i s e a s e  h a s  i t s  own s p e c i a l  a n t i t o x i n , w h i c h  w i l l  f i g h t  
a g a i n s t  t h e  s p e c i a l  t o x i n  w i th  w h ich  i t  comes i n t o  c o n ta c t  .The 
r e a s o n s  f o r  a l l  t h i s  a r e  f u l l y  d e t a i l e d  i n  E h r i i c h ' s  and  o t h e r  
w o rk s :s o  t h a t  i t  i s  u n n e c e s s a r y  t o  n a r r a t e  them h e r e .B u t  i t  i s  
im p o r ta n t  t o  remember t h a t  i t  i s  n o t  m ic r o b ia l  d i s e a s e  a lo n e  
t h a t  i s  a b l e  t o  e x c i t e  su c h  a  p e c u l i a r  and  u s e f u l  r e a c t i o n  o f  
t h e  sy s te m  to w a rd s  f o r e i g n  i n v a d e r s ; f o r  c o w 's  m ilk ,w h e n  i n j ­
e c t e d  i n to  an a n i m a l , i s  a b l e  t o  p ro d u c e  i n  th e  b lo o d -se ru m  o f  
t h e  same t h e  a b i l i t y  t o  p ro d u c e  a  p r e c i p i t a t e  when added  t o  
f r e s h  c o w 's  m i lk ;w h e re a s  t h i s  does no t  o c c u r  i f  th e  serum o f  
t h e  i n f e c t e d  an im al i s  m ixed w i th  t h e  m ilk  o f  a  m are o r  woman. 
S i m i l a r l y , i f  c h o l e r a  b a c i l l i , ^ b a c t e r i a - f r e e  f i l t r a t e  o f  t y p h ­
o i d  germ s o r  sp e rm a to z o a  a r e  i n j e c t e d  i n t o  a  g u i n e a - p i g , t h e  
serum  o f  t h a t  an im al w i l l  m a n i f e s t  a  s i m i l a r  phenom enon.The 
serum  o n ly  a g g l u t i n a t e s  w i th  t h e  i n j e c t i o n  em ployed i n  t h e  
e x p e r im e n t  -  b a c t e r i a , b a c t e r i - f r e e  f i l t r a t e  o r  sp e rm a to z o a .  As 
t h e  i n j e c t i o n  o f  m i l k , s p e r m a t o z o a ,b a c t e r i a  o r  t h e i r  t o x i n s  
p ro d u c e s  a  s i m i l a r  r e a c t i o n  i n  th e  serum  o f  m am m als,the  i n f e r ­
ence  i s  t h a t  t h e  m ilk  o f  t h e  c o w ,th e  sr^erm atozoa o r  t h e  b a c t e r ­
i a l  t o x i n s  c a n  a l l  be  c l a s s e d  a s  p o i s o n s  u n d e r  c e r t a i n  c o n d i t ­
io n s  o f  t h e  o r g a n i s m . I n t r a v e n o u s  i n j e c t i o n s  o f  c o w 's  m ilk  a r e  
a b l e  to  lo w e r  t h e  l e u c o c y t e s  A6 t h e  b lo o d  a n d , i f  th e  i n j e c t i o n s  
be  o f t e n  r e p e a t e d ,  d e a th  o f  t h e  an im a l w i l l  o c c u r  .T he a lb u m in  
o f  one an im a l w i l l  a c t  a s  a  p o i s o n  t o  a n o th e r  anim dl and a l l  
t h e s e  s u b s t a n c e s , t o  s a f e l y  s u p p o r t  l i f e , m u s t  f i r s t  p a s s  th r o u g h  
t h e  i n t e s t i n a l  c a n a l  and  by d e a l tX  w i t h  by t h e  p r o c e s s  o f  d ig ­
e s t i o n  i f  t h e i r  p o iso n o u s  a c t i o n  i s  t o  b e  p r e v e n t e d .T h i s  
c a n a l , th e n ,h a .s  th e  pow er o f  p r o t e c t i n g  t h e  sy s te m  and o f  p r e v ­
e n t i n g  t h e  a b s o r p t i o n  o f  f o r e i g n  a lb u m in s  u n t i l  th%/ a r e  f i r s t  
r e n d e r e d  h a rm le s s  by b e in g  a c te d  upon  by  t h e  a b o v e -m e n t io n e d  
p h y s i o l o g i c a l  p r o c e s s ; t h e y  a re  a c t e d  upon  by th e  f e r m e n ts  o f  
d i g e s t i o n  and  c e a s e  t o  be t o x i c , -  f o r  i f  m ilk  o r  e g g -a lb u m in ,  
p r e v i o u s l y  d i g e s t e d ,  a r e  now i n j e c t e d  in to  an  a n i m a l , t h e y  a r e  
no l o n g e r  a b l e  t o  c au se  th e  a p p e a ra n c e  o f  a n t i t o x i n s  i n  t h e  
b lo o d  s t re a m .T h e  p r o t e i d  o f  th e  cow m ust be  d i g e s t e d , o r  c o n v e r ­
t e d  i n t o  human p r o t e i d , b e f o r e  an i n f a n t  ean  be  s a f e l y  f e d  upon 
i t  .The e p i t h e l i u m  o f  t h e  g a s t r o i n t e s t i n a l  c a n a l  h a s  t h e  s p e c i a l  
pow er o f  b e in g  a b l e  t o  d e a l  w i th  th e  a lb u m in s  o f  d i f f e r e n t
a n im a ls  ; b u t  a l l  o t h e r  c e l l s  o f  t h e  body can o n ly  w i th  s a f e t y  
u s e  a  p r o t e i d  o f  t h e i r  own s p e c i e s , a l l  o t h e r s  h a v in g  a  p o i s o n ­
ous a c t i o n . I t  i s  o b v i o u s , t h e n , t h a t ,w h e r e a s  th e  i n f a n t  upon  th e  
b r e a s t  i s  a b le  t o  a s s i m i l a t e  w i th o u t  change  t h e  human p r o t e i d  
w hich  i t  t a k e s  i n  t h i s  way in to  i t s  s to m a c h , th e  a r t i f i c i a l l y -  
f e d  i n f a n t  IS  f i r s t  o b l ig e d  t o  t r a n s f o r m  t h e  p r o t e i d  o f  t h e  
c o w 's  m ilk  i n t o  t h e  human p r o t e i d  b e f o r e  i t  can  w i th  s a f e t y  p a s  
- s  o u t  o f  t h e  stomact] i n t o  t h e  MtrealAiioBy sy s te m .T h e  r e s u l t  o f  
t h i s  i s  t h a t , i n  t h e  c a s e  o f  a r t i f i c i a l  f e e d i n g , a n  a l i m e n t a r y  
c a n a l , i n  a  r u d im e n ta r y  c o n d i t i o n  and w i t h  i n t e s t i n a l  c e l l s  p o o r  
- l y  d e v e l o p e d , i s  c a l l e d  upon  t o  p e r fo rm  e x t r a  work a t  e ac h  meal 
w h ich  th e  i n f a n t  t a k e s , a n d  w i th  th e  e v e r - p r e s e n t  d an ger  added  
t h a t  any f a i l u r e  o f  i t s  f u n c t i o n s  rna]/ l e a d  to  t h e  a b s o r p t i o n  o f  
t o x i c  s u b s ta n c e s  ; f o r  t h e  o t h e r  c e l l  t i s s u e s  w i l l  r e a c t  t o  t h e  
a lb u m in  o f  t h e  m ilk  o f  tlie  cow as  i f  i t  w ere  a  p o i s o n ,  i f  u n c o n ­
v e r t e d  i n t o  human p r o t e i d .U n d e r  o rd in a r ] /  c o n d i t i o n s  no t o x i c  
p r o d u c t s  a r e  a l lo w e d  to  p a s s  in to  t h e  c i r c u l a t i o n ; f o r  no a n t i ­
b o d ie s  a r e  foun d  i n  t h e  b l o o d ; b u t , i f  c o w 's  m ilk  i s  i n j e c t e d  
s u b c u t a n e o u s l y , a n t i t o x i n s  a r e  i n v a r i a b l y  p r o d u c e d .T h e r e  i s  ex­
p e r i m e n t a l  e v id e n c e  to  show t h a t  the  m o th e r  i s  a b le  to  p a s s  th e  
a n t i t o x i n s  p r e s e n t  i n  h e r  m ilk  o v e r  t o  t h e  s u c k l i n g ,b u t  t h a t  
t h e r e  i s  no su c h  c o n v e r s io n  o f  a n o th e r  a n i m a l ' s  a n t i t o x i n s .  
M o r s e ( J a h r . f . K i n d e r h . , l v , 1 9 0 2 ) i s  one o f  t h e  a d v o c a te s  o f  t h i s  
id e a .H e  c o u ld  n o t  d i s c o v e r  any  h c t e r i c i d a l  p r o p e r t i e s  i n  c o w 's  
o r  human m i lk ,b u t  n o te d  t h a t  th e  b lo o d  serum  o f  b f e a s t - f e d  
c h i l d r e n  h a s  much g r e a t e r  b a c t e r i c i d a l  and h a e m o ly t ic  pow ers  
t h a n  t h a t  o f  c h i l d r e n  r e a r e d  on th e  b o t t l e . H e  t h i n k s  t h a t  t h i s  
i s  due t o  t h e  p r e s e n c e  o f  a l e x i n s  i n  human m ilk  a n d ,a l th o u g h  
t h e s e  c a n n o t  be  d e m o n s t r a te d ,h e  would have  i t  t h a t  th e y  a r e  
d e r i v e d  from  t h e  b lo o d  serum  o f  t h e  m o th e r  and  combine w i t h  th e  
c a s e i n  by t h e  a c t i o n  o f  mammary c e l l s ; h e  i s  t h e r e f o r e  a  g r e a t  
b e l i e v e r  i n  t h e  v i r t u e s  o f  b r e a s t - f e e d i n g  and m a in t a in s  t h a t  no 
m o th e r  i s  f u l l y  q u a l i f i e d  to  have c h a r g e  o f  a  c h i l d  u n l e s s  she 
h e r s e l f  g iv e s  i t  th e  b r e a s t . W i t h  him I  a g r e e , a s  the  a d v a n ta g e s  
w h ich  a c c r u e  t o  a  b r e a s t - f e d  i n f a n t  a r e  f a r  d e e p e r  and  more 
p o t e n t  t h a n  t h o s e  d e r iv e d  m e re ly  from  t h e  A n g e s t io n  of a  fo o d  
o f  s y n t h e t i c  a r r a n g e m e n t , The b r e a s t - f e d  c h i l d  i s  u n d e r  c o n d i t ­
io n s  to  r e c e i v e  a  fo od  c h e m ic a l ly  and b io & o g io a l ly  s u i t a b l e  f o r  
t h e  developm ent o f  i t s  g a s t r o i n t e s t i n a l ,  t r a c t , r e a d y  f o r  a lm ost 
im m ed ia te  a s s i m i l â t  i o n ,  n o n -p o iso n o u s  t o  i t s  t i s s u e s  and c o n ta ­
in in g  t h e  a n t i t o x i n s  o f  i t s  m o t h e r ' s  sy s tem .O n  t h e  o t h e r  h a n d , 
h o w e v e r , th e  b o t t l e - f e d  c h i l d  i s  r e a r e d , -  o r  hoped  to be r e a r e d ,  
-  on c o w 's  m ilk  or a r t i f i c i a l  fo o d  and r e c e i v e s  a  s u b s ta n c e  t h a  
- t  may hav e  t h e  same chem ical e le m e n ts  i n  i t  a s  human m i l k ,b u t  
w i th  t h e  atoms d i f f e r e n t l y  a r r a n g e d  and p o s s e s s i n g  a  b i o l o g i c ­
a l  a c t i o n  in te n d e d  f o r  a n o th e r  a n i m a l ; I t  i s  n o t  r e a d i l y  a s s im ­
i l â t  ed , f o r ,  i n  t h e  c a s e  of a  m i l k , i t  i s  i n te n d e d  to  A s s i s t  i n  
th e  e v o l u t i o n  o f  t h e  d i g e s t i v e  f u n c t i o n s  o f  an  an im al whose 
r a t i o  o f  g row th  i s  more r a p i d  t h a n  th e  himan i h f W t  ; i t  i s  p o i ­
sonous t o  a l l  c e l l s  o f  t h e  human b o d ] / ,e x c e p t  t h e  i n t e s t i n e ,  
and,w hen a c t e d  upon  by t h e  d i g e s t i v e  f e r m e n t s , i t  m ust f i r s t  be  
c o n v e r t e d  i n t o  human p r o t e i d  b e f o r e  i t  can  be a b s o rb e d  w i th  
s a f e t y  i n t o  t h e  c h i l d ' s  body ; m o re o v e r ,  a l th o u g h  p o s s e s s i n g  a n t i ­
t o x i n s  f o r  i t s  own s p e c i e s , i t  i s  u n a b le  t o  t r a n s f e r  any  o f  theqi 
t o  t h e  human i n f a n t ' s  o rg an ism .T he  co n sequence  of a l l  t h i s  i s  
t h a t  an a r t i f i c i O L l y - f e d  i n f a n t  i s  a lw ays b e i r ^  n o u r i s h e d  u n d e r  
g a r g a n tu a n  o b s t a c l e s  t o  s u c c e s s  a n d ,u n i  e s s  i t s  fo o d  and h y g ie ­
n ic  s u r r o u n d in g s  a r e  v e r y  c a r e f u l l y  s u p e r v i s e d , i t  i s  l i a b l e  a t  
any t im e  t o  s u f f e r  from  d i g e s t i v e  d i s o r d e r s , d e b i l i t a t i o n  and 
t r o p h i c  a n o m a lie s  .T h e re  i s  no doubt t h a t  t h e  r i c k e t y  i n f a n t  
v e r y  o f t e n  sxffffers from  g a s t r i c  d i l a t a t i o n  and  s h o r t a g e  i n  
h y d r o c l i lo r i c  a c i d  necessa ry / t o  good d i g e s t  i o n ;  t h e  r e s u . l t  o f  
t h i s  w i l l  be t h a t  t h e  p e p s i n  w i l l  n o t  b e  l i b e r a t e d  and  t h e r e  
w i l l  be  i n t e r f e r e n c e  w i t h  t h e  d i g e s t i o n  o f  t h e  c u r d . I t  i s  p o s s ­
i b l e , t o o  t h a t  a n te c e d e n t  c a t a r r h a l  t r o u b l e s  o f  t h e  stom ach and 
i n t e s t i n e s  may have  weakened t h e  e p i t h e l i u m , t h e r e b y  a l lo w in g  
a lbum in ous  p r o d u c t s , u n a c t e d  upon by  d i g e s t i v e  f e r m e n t s , -  and 
t h e r e f o r e  p o i s o n s , — t o  p a s s  i n to  t h e  c i r c u l â t io n .T h e s e  t o x i n s ,  
p o s s i b l y  w i th  d i f f e r e n t  s e l e c t i v e  a c t  i o n s ,w ould  g iv e  r i s e  to  
i r r i t a t i o n  o f  t h e  v a r io u s  i n t e r n a l  o rg a n s  a n d ,b y  a t t a c k i n g  t h e  
young and  g row ing  c a r t i l a g e  and p e r i o s t e u m , i n t e r f e r e  w i th  t h e  
b o n e -p ro d u c in g  t i s s u e s  and l e a d  t o  tn e  o s s i f i c a t i o n  p r o c e s s  
b e in g  im o a i r e d . I n  s h o r t , a  s o r t ^ o f  a lb u m in  to x ae m ia  o c c u r s .T h e  
f a c t  t h a t  r i c k e t s  can  be c u re d  by f r e s h  a i r , s u i t a b l e  h y g ie n ic  
suu trnundings and t h e  a d d i t i o n  o f  f a t  t o  t h e  d i e t , p l u s  d i g e s t i v e  
r e g u l a t i o n , c a n n o t  be  a l t o g e t h e r  be  u r g e d  a s  a  d i s p r o o f  o f  t h i s
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h y p o t h e s i s ,b e c a u s e  u n d e r  such  im proved c o n d i t i o n s  a s  th e  above 
t h e  l e u c o c y t e s  of th e  b lo o d  c o u ld  d e a l  w i th  t h e  t o x i n s  p r e s e n t  
i n  t h e  s y s te m , th e  i r r i t a t i o n  o f  the  t i s s u e s  would l e s s e n  and 
u l t i m a t e l y  t h e r e  w ould  be r e c o v e r y  fro m  t h e  d i s e a s e .T h e  e p i t h e ­
l iu m  o f  th e  d i g e s t i v e  t r a c t , r e p a i r e d  and a  h e a l t h y  s t a t e ,w o u l d  
t h e n  be a b le  t o  m a n ip u la te  s u c c e s s f u l l y  tlie  p r o t e i d  of t h e  cow- 
m ilk  and change i t  i n to  human p r o t e i d , t h e r e b y  p r e v e n t i n g  f u r t h ­
e r  t o x i n  a b s o r p t i o n ; a s s i m i l a t i o n  o f  t h e  food  i n  q u e s t i o n  now 
o c c u r s , r e p a i r s  t h e  damaged t i s s u e s  and a l lo w s  a  norm al p r o g r e s s  
o f  t h e  g row th  and  developm ent o f  t h e  p a t i e n t  .T h is  i d e a  i s  n o t  
one t h a t  m ee ts  w i th  i n v a r i a b l e  a c c e p t  a n c e ,  b u t  i t  would seem t h a  
- t  i t  opens up a  way a lo n g  w hich  we may u l t i m a t e l y  a r r i v e  a t  
t h e  r e a l  c a u se  o f  t h e  d i s e a s e .
T u b e r c u l o s i s  
T h e re  have been  many i n  th e  p a s t  who c la im  t o  h av e  r e c o g ­
n i s e d  a  r e l a t i o n s h i p  o f  t u b e r c u l o s i s  t o  r i c k e t s , a s  w e l l  a s  
numerous o t h e r s  who h av e  d e n ie d  i t , s t a t i n g  -  w i th o u t  p r o o f  -  
t h a t  t u b e r c l e  i s  r a r e l y  found  i n  t h e  r a c h i t i c  s u b j e c t  o f  t e n d e r  
a g e .E u s t a c e  Sm ith  r e f u s e s  t o  r e g a r d  r i c k e t s  a s  d i a t h e t i c  c o n d i ­
t i o n  and sa y s  t h a t  i t  n e v e r  makes i t s  a p p e a ra n c e  i n  c h i l d r e n  
i n  whom t h e  t u b e r c u l a r  d e p o s i t i o n  i s  n o t  w e l l  m a rk e d .H o l t  t h i n ­
k s  t h a t  t h e r e  i s  n o t  s u f f i c i e n t  r e a s o n  f o r  b e l i e v i n g  t h a t  r i c ­
k e t s  e x e r t s  any p r o t e c t i v e  a c t i o n  a g a i n s t  t u b e r c u l o s i s  and adds 
t h a t  i t  i s  more p r o b a b le  t h a t  th e  d e fo r m i ty  o f  t h e  c h e s t  may be 
n o t  w i th o u t  p r e d i s p o s i n g  i n f l u e n c e  on t h e  o r i g i n a t i o n  o f  t h e  
d i s e a s e . S i r  W il l ia m  J e n a c r  h o ld s  t h a t  r i c k e t s  does n o t n e g a t ­
iv e  t u b e r c u l o s i s  and  he g iv e s  s t a t i s t i c s  t o  show t h a t  t h e  
c h i l d r e n  o f  t u b e r c u lo u s  p a r e n t s  e x h iib i t  a  d im in i s h e d  in c id e n c e  
o f  t h e  fo rm e r  m a la d y .E d w a r d s ( T r a n s .P a th .S o c .  , x x x ) i n s i s t s  t h a t  
t h e  o f f s p r i n g  o f  p h t l i i s i c s l  p a r e n t s  a r e  l e s s  l i a b l e  t o  become 
r a c h i t i c  th a n  t h o s e  who a r e  n o n - c o n s u r n p t i v e .R i t t e r s h a i n  found  
a  l a r g e  number o f  t u b e r c u lo u s  f a t h e r s  An r a c h i t i c  f a m i l i e s  and  
t h i n k s  t h a t  t h i s  i s  n o t  w i th o u t  s i g n i f i c a n c e . R u f z  c o n s i d e r s  
t h a t  i t  may be  t a k e n  a s  p ro v e d  t h a t  r i c k e t s  and t u b e r c u l o s i s  o r 
s c r o f u l a  a r e  n o t  m a n i f e s t a t i o n s  o f  t h e  same d i a t h e s i s , b u t  t h a t ,  
a s  a  g e n e r a l  r u l e , t h e  one e x c lu d e s  th e  o t h e r ; t h i s  la w ,h e  a d d s ,  
i s  so  a b s o l u t e  t h a t  t h e r e  i s ,  a  p r i o r i , a l m o s t  a  c e r t a i n t y  o f  
n o t  f i n d in g  tu .berculow Xs o r  s c r o f u l o u s  a f f e c t i o n s  i n  a  r a c h i t i c  
s u b j e c t , n o r  r i c k e t s  i n  one who i s  s c r o f u l o u s  o r  t u b e r c u l o u s .  
B A h ieq a laa t ly , from  t h e  above and  my own p e r s o n a l  o b s e r v a t i o n s ,
, i t  w ould  seem t h a t  r i c k e t s  does n o t  p r o t e c t  th e  i n d i v i d u a l  
a g a i n s t  t u b e r c u l e  s i s ,  th o u g h  th e  r a c M t i c a l  c a t a r r h a l  a f f e c t i o n s  
o f  t h e  c h a p i r a t o r y  o rg a n s  and  e n fe e b le m e n t  o f  n u t r i t i o n  may 
p r e p a r e  t h e  g ro u n d  f o r  t h e  lodgm en t and d e s t r u c t i v e  o p e r a t i o n s  
o f  t h e  b a c i l l u s  t u b e r c u l o s i s .
T h y m u s  a n d  T h v r o i d  
Some e le v e n  y e a r s  ago i t  was a f f i r m e d  t h a t  t h e r e  i s  a  
c e r t a i n  a s s o c i a t i o n  betw een r i c k e t s  and p e r v e r s i o n  of f u n c t i o n  
o f  t h e  thymus g lan d ,M en d e l  (Mu"nch.med.Woch. ,1 9 0 2 ) b a s in g  t h i s  
i d e a  upon  h i s  o b s e r v a t i o n s  i n  c a s e s  o f  a t r o p h y  o f  t h a t  s t r u c t ­
u r e  and s u c c e s s f u l  t r e a tm e n t  w i t h  i t s  ex t  r a c t s  .A c c o rd in g  to  h i s  
s c h o o l , a n  i n t e r n a l  s e c r e t i o n  o f  t h e  thymus e x e r c i s e s  some e f f e c  
- t  upon  t h e  developm ent o f  bo n e ,  th e  en la rgem en t o f  t h e  s p l e e n  
b e in g  a  com pensa tor]/ h y p e r t r o p h y  and re p la c e m e n t  o f  t h e  a b se n t  
g l a n d u l a r  f u n c t i o n  b e in g  e f f e c t e d  t h e r e b y .  T h y ro id  d e f i c i e n c y  
h a s  a l s o  b e e n  a l l e g e d  a s  a  f a c t o r  i n  c a u s a t io n  o f  t h e  d i s e a s e ,  
i t  b e in g  r i c h  i n  p h o sp h o ru s  and i t s  rem ova l from  t h e  m o th e r  
h a v in g  b e e n  s a i d  t o  p ro d u c e  f o e t a l  r i c k e t s .A u s s e t ( G a z .H e b d . , 
1901) t h i n k s  t h a t  t h e  s u c c e s s  o f  p h o sp h o ru s  i n  t h e  t r e a tm e n t  o f 
r i c k e t s  i s  due t o  i t s  s u p p ly in g  a  s t im u lu s  t o  t h e  a b e y a n t  
t h y r o i d  f u n c t i o n .  F u r t h e r  l i g h t  m ust be  sh e d  on t h i s  q u e s t i o n  
i n  f u t u r e  b e f o r e  i t  c a n  be  e x p e c te d  t o  m eet w i th  a n y th in g  l i k e  
g e n e r a l  a c c e p t a n c e .
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P A T H O L O G Y  & M O R B I D  A N A T O M Y
P a t h o l o g y
V a r io u s  t h e o r i e s  have  b e en  from tim e  to  t im e  advanced  t o  
account, f o r  t h e  o c c u r r e n c e  o f  t h e  o sseo u s  l e s i o n s  i n  t h i s  d i s ­
e a s e ,  some o f  w h ich  we have a l  re a d y  c o n s i d e r e d . I n  a d d i t i o n  t h e r e  
- t o ,w e  may n o te  t h a t  so good an  obffleirarBras K a s s o w i t z ( l o c . c i t ,)  
was inc] in e d  to  t h e  o p in io n  t h a t  th e  m a lad y  i s  o f  a n  in flam m - 
atory  n a t u r e ; a c c o r d i n g  to  h im , th e  p r im a ry  anom aly i s  i n  t h e  
h y p e ra e m ia  o f  t h e  c a r t i l a g e ,p e r io s t e u m ,b o n e - m a r r o w  and bone 
s u b s ta n c e ,  t h e  v i s c e r a l  a l t e r a t i o n s  b e in g  s e c o n d a ry  t o  t h e  same 
I n  a d d i t i o n  t o  t h i s  s o - c a l l e d  in f la m m a to ry  t h e o r y , G l i s s o n  r e f -  
e r r e d  r i c k e t s  t o  n u t r i t i o n a l  d i s t u r b a n c e  by a r t e r i f ^  b lo o d ;h e  
w ould  a c c o u n t  f o r  t h e  changes  i n  t h e  lo n g  bon es  on t h e  ground 
o f  e x c e s s iv e  v a s c u l a r i t y . T h e  i r r i t a t i o n  t h e o r y  o f  K e a t in g  i s  
somewhat vague  i n  i t s  t e r m s ; i t  su p p o ses  t h a t  some i r r i t a t i o n , -  
o f  o b sc u re  c h a r a c t e r , -  c a u s e s  an  o v e rg ro w th  o f  th e  s e n s i t i v e  
o s t e o g e n e t i c  t i s s u e . T h e  d e p r i v a t i o n  o f  l im e  i s  r e g a r d e d  a s  a  
s e c o n d a ry  c o n d i t i o n  and n o t  t h e  a c t u a l  c a u s e  o f  t h e  d i s e a s e ; i f  
t h e  i r r i t a n t  a c t s  su d d e n ly  o r  p r o f o u n d l y ,a n d  th u s  i n t e r f e r e s  
w i th  t h e  p r o c e s s  o f  a s s i m i l a t i o n , t h e  d i s e a s e  p ro d u c e d  ma]/ be  
n o t  r i c k e t s , b u t  an  a t r o p h y  o f t i s s u e .N o  i n f o r r i a t i o n  i s  y e t  f o r t h  
-com ing r e g a r d in g  t h e  n a t u r e  o f  th e  i r r i t a n t ; i t  may be c a u se d ,  
i t  i s  s a i d , b y  decom posing  f o o d ,b y  m ic ro o r g a n is m s , by c h e m ic a ls  
p r e s e n t  a d f v e n t i t i o u s l y  i n  t h e  t i s s u e s , a n d  so f o r t h  -  i t  b e in g  
f u r t h e r  h e l d  t h a t  u n d o u b te d ly  any i n j u r i o s  i n f l u e n c e  o r  d e p re ­
s s i o n  o f  v i t a l i t y , -  su c h  a s  d i e t e t i c  e r r o r s ,d a m p  and l a c k  o f  
s u n l i g h t , -  w i l l  g i v e  r i s e  t o  a  r a p i d  o u tp u t  o r  i r r i t a n t  m a te r ­
i a l  d u r in g  t h e  s u s c e p t i b l e  age o f  t h e  c h i ld .N o  m a t t e r  how t h e  
l e s i o n s  may o c c u r , t h e r e  i s  no doub t t h a t  i n  r i c k e t s  t h e r e  o c c ­
u r s  a  p e r v e r s i o n  o f  th e  norm al p r o c e s s e s  o f  f o r m a t io n  o f  bone 
t i s s u e  -  i n s t e a d  o f  normal bone b e in g  l a i d  down th e  f i n a l  c o n -  
su irm ation  o f  t h i s  p r o c e s s  b e in g  a r r e s t e d  and i n f e r i o r  m a t e r i a l  
b e in g  m a n u f a c tu r e d ; th e  p r o l i f e r a t i n g  c a r t i l a g e  c e l l s  a r e  f a r  
to o  a c t i v e  a n d , i n s t e a d  o f  c a l c i f i c a t i o n  o c c u r r i n g , t h e  p a r t s  
become e x c e e d in g ly  v a s c u l a r , w i t h  l a r g e  sp a c e s  f i l l e d  w i th  a  
r e d  g e l a t i n o u s  marrow i n s t e a d  ô f  good, sound  bone . I n s p e c t i o n  
shows t h a t  t h e r e  i s  a  t h i c k e n i n g  o f  th e  e p ip h ] /se s  o f  a l l  t h e  
lo n g  b o n e s , e s p e c i a l l y  t h o s e  o f  th e  lo w e r  a rm ; th e  w id th  o f  t h e  
e p ip h y s e s  may be  i n c r e a s e d  50 p e r  c e n t . , a n d  t h e r e  may be  an  
abnorm al ro u n d in g  o f  a l l  t h e  a n g l e s , b o r d e r s  and p ro m in e n c e s  o f  
t h e  b o n e s ,w h ic h  th e m s e lv e s  a r e  u n u s u a l l y  f l e x i b l e  and bend  
u n d e r  t h e  w e ig h t  w h ich  t h e y  a.re c a l l e d  upon t o  s u p p o r t  .The 
o s t e o g e n e t i c  p e r v e r s i o n s  i n  qu e s t  io n  i n t e r f e r e  w i th  t h e  g row th  
o f  t h e  bon es  c o n c e rn e d ,b o th  t e m p o r a r i l y  and  p e rm a n e n t ly  som et­
imes ; t h e r e  i s  i n t e r f e r e n c e  w i t h  d e v e lo p m e n t ,p e r v e r s i o n  o f  o s s ­
i f i c a t i o n  and  i r r e g u l a r i t y  and in c o m p le te n e s s  o f  c a l c a r e o u s  de­
p o s i t i o n ;  f i n a l l y ,  s e r i o u s  changes  may be  p ro d u c e d  i n  t h e  a l r e a d y  
o s s i f i e d  b o n e s , t h a t  i s  t o  s a y , t h e  o sseous  t i s s u e  l o s e s  i n  den ­
s i t y , w e i g h t  and f i r m n e s s ,w i t h  t h e  r e s u l t  t h a t  t h e  a f f e c t e d  
b o nes  y i e l d  u n d e r  th e  p r e s s u r e  o f  th e  f i n g e r s  and can be  c u t  
w i t h  a k n i f e  l i k e  a  s o f t  p i e c e  o f  wood o r  t u r n i p . G u è r in  h a s  
d e s c r i b e d  th e  r a c h i t i c  a l t e r a t i o n s  a s  o c c u r r in g  i n  t h e  f o u r  
s t a g e s  o f  e f f u s i o n  and r a r e f a c t i o n ;  d e fo rm a t io n  w i th  o r g a n i s -  
a t i o n g f  e f f u s e d  m a t e r i a l ; c o n s o l i d a t i o n  and e b u r n a t io n ;  and 
consumgption i n  e x c e p t io n a l  c a s e s  ; ( l )  I n  h i s  f i r s t  a t  age  o f  e f f ­
u s i o n ,  r a . r e f  a c t i o n  o r  i n c u b a t i o n , t h e  norm al i  -  2 m m .- th ic k  
c h o n d ro id  l a y e r  becomes from  4 - 1 2  mm.in t h i c k n e s s , s w o l l e n  and 
spongy  and b l u i s h - g r e y  i n  t i n t . O n  one s i d e  i t  b l e n d s  w i t h  t h e  
c a r t i l a g e  o f  t h e  e p ip h y s e s ,  whe r e a s  on t h e  o t h e r  i t  p r e s e n t s  an 
i r r e g u l a r  in d e n te d  b o r d e r  .T h e re  i s  e x c e s s i v e  a c t i v i t y  o f  c a r t ­
i l a g e , t h e  sp o n g o id  t i s s u e  p u s h e s  # s e l f  up i n  an i r r e g u l a r  
m a n n e r , th e r e  b e in g  i n  c o n se q u e n c e  d i f f i c u l t y  i n  d i s t i n g u i s h i n g  
sp o n g o id  and c h o n d ro id  t i s s u e ; p a t c h e s  o f  one t i s s u e  a r e  fo un d  
i s o l a t e d  i n  t h e  t i s s u e  o f  t h e  o t h e r : s o  t h a t  c a l c i f i e d  a r e a s  
may b e  se e n  i n  p a r t s  w hich  a r e  c a r t i l a g i n o u s  and  l i t t l e  i s l a n d s  
o f  c a r t i l a g e  i n  p l a c e s  where co m p le te  o a l B f f i a A t i n n  s h o u ld  
n o rm a l ly  o c c u r .T h e  se co n d a ry  c a p s u le s  do n o t  dA bsblye  b u t  c a l c ­
i f y ,  th e  b l o o d - v e s s e l s  e n la r g e  and an as to m o se  f r e e l y , a n d  th e  
i n t e r s p a c e s  a r e  f i l l e d  w i th  g e l a t i n o u s  marrow i n s t e a d  o f  nom ial 
b o n e . I n  t h i s  spongy  bone t h e r e  i s  t h i c k e n i n g  and e r o s i o n  o f  
t h e  bony t r a b e c u l a e , t h u s  fo rm ing  l a r g e  m e d u l la r ] /  sp a c e s  f i l l e d  
w i th  b l o o d - v e s s e l s  and c o n n e c t iv e  t i s s u e . T h e  m e d u l la ry  sp a c e s
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a r e  c o n t in u o u s  w i th  t l ie  c h a n n e ls  o f  t h e  s h a f t  a n i  a. t i s s u e ,  
spongy and v a s c u l a r , i s  th u s  f o rm e d ; th e  a r e o l a r  t i s s u e  i s  d i l ­
a t e d  and f u l l  o f  b l o o d - s t a i n e d  j e l l y , w h i c h  h a s  been  co iï^ a red  
t o  g o o s e b e r ry  jam .T he  m e d u l l a r y  c a n a l  i s  a l s o  f u l l  o f  a  h i g h l y  
v a s c u l a r  and  g e l a t i n o u s  sub s t a n c e .  S i m i l a r  a l t e r a t i o n s  o c c u r  i n  
t h e  p e r i o s t e u m , t h e r e  b e in g  a  f a u l t y  o s s i f i c a t i o n  w i th  an  e x c e ­
s s i v e  p r o l i f e r a t i o n  o f  miot e r i a l  .The o u t e r  f i b r o u s  l a y e r  o f  t h e  
p e r io s te u m  i s  t h i c k e n e d , v a s c u l a r  and a d h e re n t  t o  t h e  rough en ed  
b o n e ; th e  i n n e r  l a y e r  i n  w h ic h  bone i s  fo rm ed  i s  f a r  t o o  a c t i v e  
and t h e  e x u d a t io n  f i r s t  ÿF odades  c o n n e c t iv e  and a f t e r w a r d s  
o s s e o u s  m a t e r i a  .T h is  s u b p e r i o s t e a l  bone i s  f i v e  or s i x  t im e s  
t h i c k e r  t h a n  n o rm a l ;b u t  i t  i s  o f  p o o r  q u a l i t y , spongy and d e f -  
i c i e / n t  i n  l im e .T h e  d r i e d  bones  a r e  p o r o u s , f r i a b l e , d e c a l c i f i e d  
and o f  v e r y  l i g h t  w e i g h t ; t h e y  a ré  s o f t  and f l e x ib le ,b e & d i ] %  
u n d e r  t r a c t i o n  o f  t h e  m u sc le s  o r  s u p p o r te d  w e ig h t  .The t h i c k e n ­
in g  and v a s c u l a r i t y  o f  t h e  p e r io s te u m  i s  more m arked on t h e  
concave  s i d e  o f  t h e  b e n d in g  "cone,the  c o n v e x i ty  showing more 
a d h e r e n c e . ( 2 ) I n  t h e  se co n d  o r  d e f o r m i ty  s t a g e  th e  bon es  a r e  
m arkedlj ' '  spongy  and  b i s c u i t - l i k e ;  th e  l im e  s a l t s  a re  a b s o rb e d  
and  t h e  p l a c e  o f  norm al bone i s  t a k e n  by  f i b r o u s  t i s s u e .  (3) I n  
t h e  s t a g e  o f  c o n s o l i d a t i o n  and e b u r n a t io n  t h e r e  i s , i n  from 
t h r e e  t o  f i f t e e n  m o n + h s ,c e s s a t io n  o f  th e  a c t i v e  p r o l i f e r a t i o n  
o f  c a r t i l a g e  and  p e r i o s t e u m ; t h e  bone .g ra d u a l ly  becomes l e s s
v a s c u l a r  and t h e  normel p r o c e s s  o f o s s i f i c a t i o n  o c c u r s  -  t h e
bone b e in g  i n  a  s u i t a b l e  c o n d i t i o n  f o r  r a p i d  o s s i f i c a t i o n  a s  
soon  a s  th e  r i c k e t s  s u b s id e s .T h e  new t i s s u e  u n d e r n e a th  t h e  
p e r io s te u m  and be tw een  t h e  d i s p h y s i s  and e p i p h y s i s  o r g a n i s e s  
and becomes c a l c i f i e d . I t  may h a p p e n , h o w e v e r , t h a t  t h i s  o s s i f i c ­
a t i o n  o c c u r s  so r ^ i d l y  t h a t  t h e  g row tli o f  bone i s  cu t s h o r t ;
b u t  t h e  bone now form ed i s  v e r y  dense  and as h a r d  a â  i v o r y  -
h en ce  t h e  t  erm, *'e b u rn a t io n } ' whicli i s  u s e d  to  d e s c r i b e  i t .  The 
b o nes  a l s o  t e n d  to  become s t r a i g h t  and t h e  n o d o s i t i e s  t o  d i s a ­
p p e a r .  (4 )T h e  s t a g e  o f  co n su m p tio n  i s , a s  a l r e a d y  i n d i c a t e d , n o t  
a lw ays p r e s e n t ; i n  i t  c o n s o l i d a t i o n  o f  th e  t i s s u e  does  no t ooouy 
t h e  bones become f r a g i l e , l i g h t  and  made up o f  f a t t y  a r e o l a r  
mat e r i a l l t  n o t  i n f r e q u e n t l y  happ en s  t h a t  th e  a c t i v e  p r o c e s s  
c e a s e s  when t h e  p a t i e n t  i s  two and a  h a l f  y e a r s  o f  a g e ; i f  t h e n  
e x a m in e d , i t  w i l l  be fo u n d  t h a t  th e  s w e l l i n g  a t  t h e  e p ip h y s e s  
i s  u d e rg o in g  d im i n u t io n , t h e  c u r v a t u r e , i f  s l i g l i t  ,may have  d i s a p ­
p e a r e d ,  th e  h e a d in g s  o f  t h e  r i b s  a r e  n o t  d i s c e r n i b l e  n o r  p a l p ­
a b l e  and  t h e  b o s s e s  o f  t h e  h e a d  a r e  n o t  n e a r l y  so l a r g e . B u t ,  
s t i l l , t h e  d e f o r m i t i e s  p ro d u c e d  by th e  above ch anges  do n o t  
a lw ay s  d i m i n i s h , a s  t h e y  may l a s t  t l i ro u g h  t h e  l i f e t i m e  o f  t h e  
i n d i v i d u a l  and c o n v e r t  h im  i n t o  a  huirpback o r  u n s i g h t l y  d w a rf .  
The ex trem e  l i g h t n e s s  o f  r i c k e t y  b o nes  was w e l l  known to  
T r o u s s e a u ,who n o te d  t h a t  an  a f f e c t e d  fe m u r ,e v e n  a f t e r  t h e  o c c ­
u r r e n c e  o f  c o n s o l i d a t i o n ,  i s  be low  t h e  norm al w e i g h t ,p e rh a p s  
o n ly  a  s e v e n th  o f  w hat i t  s h o u ld  o r d i n a r i l y  b e ;h e  f u r t h e r  o b s ­
e rv e d  t h a t  such  bones  w ere s o f t  and e a s i l y  b e n t , t h a t  t h e y  
w ere e a s i l y  s l i c e d  w i th  a  k n i f e ,v e r ^ r  l i a b l e  to  be b ro k e n  from  
s l i g h t  c a u s e , d e f i c i e n t  i n  l im e  s a l t s  and  y i e l d i n g  l e s s  g e l a t i n e  
when b o i l e d  -  f a c t s  a l s o  n o te d  by Jen n e r ,w h o  rem a rk s  iM ed.T im es 
& G a z . ,M ar . 1 7 , i 8 6 0 , f . 261)t h a t  i n  t h e  o s se o u s  ch an g es  i n  r i c k e t s  
t h e r e  o c c u r s  "an  e x a g g e r a t io n  o f  th e  c o n d i t i o n s  we f i n d  i n  t h e  
f i r s t  s t a g e s  o f  o s s i f i c a t i o n  i n  t h e  h e a l t h y  s u b j e c t ; t h e  compl­
e t i o n  o f  t h e  p r o c e s s  o n ly  i s  i s t a y e d y - in  o th e r  w o r d s ,g r e a t  p r e p ­
a r a t i o n s  a re  made f o r  t h e  p r o c e s s  o f  o s s i f i c a t i o n , b u t  t h e  p e r f ­
ormance o f  t h a t  p r o c e s s  i s  e x t r e m e ly  i r r e g u l a r  and in a d e q u a te  
f o r  t h e  p u rp o s e  t o  be a c h ie v e d .E v e n  o l d e r  w r i t e r s  t h a n  h e  w ere 
f a m i l i a r  w i th  t h e  osseous  ch an g es  o f  r i c k e t s  and  g iv e  good 
d e s c r i p t i o n s  o f  t h e  l e s i o n s  o b se rv e d .T h e y  t e l l  u s  t h a t  t h e  
bones  a re  l i g h t e r  th a n  normal and o f  a  r e d d is h -b ro w n  c o l o u r ; t h e  
- y  a r e  p e n e t r a t e d  by  many e n la r g e d  b l o o d - v e s s e l s , b e i n g  p o r o u s ,  
s o f t , c o m p r e s s ib le  and s p o n g y ; th e y  have a  m o is t  w a te ry  s e c r e t ­
io n ,w h ic h  may be p r e s s e d  out o f  t h e i r  s t r u c t u r e  a s  out o f  a 
sponore o r  p i e c e  o f  m o is t  l e a t h e r ; t h e  w a l l s  o f  t h e  m e d u l la ry  
c y l i n d e r  o f  t h e  l a r g e  bones o f  t h e  l im b s  a r e  t h i n , w h i l e  t h e  bo­
n e s  o f  t h e  s k u l l  a r e  much i n c r e a s e d  i n  t h i c k n e s s  and become 
spongy and  r e t i c u l a r ; a l l  t h e  a f f e c t e d  b o n e s , e s p e c i a l l y  t h e  lo n g  
o n e s , a c q u i r e  a  re m a rk a b le  s u p p l e n e s s ,b u t  i f  t h e y  a re  b e n t  b e y -  
-o n d  a  c e r t a i n  p o i n t , t h e y  b re a k  ; i n s t e a d  o f  b e in g  f i l l e d  w i th  
m e d u l l a , t h e  m e d u l l a r y  c a v i t y  o f  t h e  lo n g  bon es  c o n t a i n s  o n ly  a  
r e d d i s h  s e r u m , t o t a l l y  d e v o id  of f h t  f a t , o i l y  s e c r e t i o n  o f  h e a l ­
t h . I n  t h e  c a s e  o f  a  h e a l t h y  i n f a n t  o f  f o u r  o r  f i v e  m o n th s , th e  
s h a f t s  o f  t h e  lo n r r  bones a r e  c o m p le te ly  o s s i f i e d , w h i l e  th e
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e p ip h y s e s  s t i l l  c o n s i s t  o f  c a r t i l a g e  .The hones i n c r e a s e  i n  
l e n g t h  by o s s i f i c a t i o n  be tw een  th e  e p ip h y s e s  and th e  s h a f t  and 
i n  t h i c k n e s s  by d e p o s i t i o n  o f  compact bone u n d e rn e a th  t h e  p e r i ­
o s teum .T h e  bones  o f  th e  s k u l l , e x c e p t  a t  t h e i r  e d g e s ,w h e re  th e  
f o n t a n e l l e s  occu .r , do s o  l i k e w i s e ,T h e  m in u te  changes  i n  r i c k e t y  
bone a r e  s e e n ,u n d e r  t h e  usual, m a g n i f i c a t i o n  t o  c o n s i s t  o f  a  p ro  
- d u c t i o n  o f  d e f e c t i v e  m a t e r i a l , t o o  much a c t i v i t y  o f  t h e  c a r t ­
i l a g e  c e l l s  and  i n  p i a c e ^  o f  normal c a l c i f i c a t i o n  a n  e x c e s s iv e  
v a s c u l a r i t y  w i t h  t h e  f o r m a t io n  o f  l a r e e  sp a c e s  f i l l e d  w i th  a  
g e l a t i n o u s  m a t e r i a l .T h e  e p ip h y s e s  o f  t h e  l o n g  b o nes  a f e  t h i c k ­
e ned , e s p e c i a l l y  t h o s e  o f  t h e  fo re a rm ;b e n d in g  i s  c o m p a r a t iv e ly  
e a sy  o f  a cc o m p li  slim e n k . T ak in g  a  g e n e r a l  v ie w  o f  th e  r a c h i t i c  
p r o c e s s , i t  would seem t h a t  t h e r e  i s  f a r  to o  a c t i v e  a  p r e p a r a t ­
io n  f o r  o s s i f i c a t i o n  and q u i t e  a s  p o o r  an accom plishm en t o f  i t .  
The m ain  a l t e r a t i o n s , a s  we have  s e e n , a r e t o  be  fo u n d  i n  t h e  
s k e l a t a l  s y s t e m ; b u t , n e v e r t h e l e s s ,  i t  must be  remembered t h a t  a l l  
t h e  o rg a n s  o f  th e  body p a r t i c i p a t e , t l i o u g ] i  by no means so  o b v i ­
o u s ly ,  t h e r e i n . T h e  lo n g -b o n e  ch anges  co m p rise  s w e l l i n g  o f  t h e  
e p ip h y s e s , t h i c k e n i n g  of th e  p e r i o s t e u m ,s h o r t a g e  o f  l im e  s a l t s ,  
o v e rg ro w th  o f  m e d u l la ,  i n  t h e  form o f  a  g e l a t i n o u s  m a . t e r i a l , and 
bone s o f t e n i n g  .W ith  t l ie  e v o l u t i o n  o f  t h e  d i s e a s e  t l ie  bon es  b e ­
come b e n t  and d i s t o r t e d  and s u c h  f r a c t u r e s  a s  t h e  g r e e n s t i c k  
a r e  v e ry  a p t  t o  o c c u r .T h e  a f f e c t i o n  t e n d i n g  to w a rd s  r e c o v e r y ,  
t h e r e  o c c u r  c o n s o l i d a t i o n  and e b u r n a t io n  o f  th e  i n p l i c a t e d  
b o n e s ,w h ic h  u l t i m a t e l y  become much h a r d e r  t h a n  n o rm a l.H o t i n f r ­
e q u e n t ly  th e  p a t i e n t  i s  p e rm a n e n t ly  d w a r fe d ;a n d  a  fo rm e r  a t t a c k  
i s  som etim es b e to k e n e d  th ro u g h o u t  l i f e  by b o s s e d  h e a d  and 
e n la r g e d  a r t i c u l â t  io n s , t h o u g h  p e r h % s  a lm o s t  as  o f t e n  as n o t  
th e  a d u l t  shows no r e l i c  o f  t h e  d i s e a s e .
I t  i s  a  w e ll-k now n  f a c t  t h a t  t h e  lo n g  bon es  grow l o n g e r  
owing t o  i n c r e a s i n g  bony d e p o s i t i o n  b e tw ee n  t h e  e p ip h y s e s  and  
s h a f t ; t h e y  t h i c k e n  by a  s i m i l a r  h a p p e n in g  u n d e r n e a th  t h e  in n e r  
p e r i o s t e a l  l a y e r ;w h e r e a s  a b s o r p t i o n  o f  t h e  i n n e r  bony l a y e r s  
g iv e s  r i s e  t o  t h e  m e d u l l a r y  tu n n e l  .How i n  r i c k e t s  t h e r e  o c c u r s  
a  p e r v e r s i o n  o f  t h e s e  norm.a]_ p r o c e s s e s  ; t h e r e  i s  f a r  t o o  much 
c a r t i l a g e  p ro d u c e d  a t  t h e  e p i p h y s i s , t h e r e  i s  to o  much s u b p e r i ­
o s t e a l  d e p o s i t i o n  and t h e r e  i s  i m p e r f e c t i o n  o r  a r r e s t  o f  o s s i f ­
i c a t i o n  i n  g e n e r a l  ; t h e  i n n e r  bony l a y e r s  a r e  a b s o rb e d  to o  
q u ic k ly ,  w i t h  t h e  r e s u l t  t h a t  t h e  me d u l l  ar^/ c a n a l  assum es to o  
l a r g e  d im e n s io n s  and f i l l s  w i t h  a  spongy m a t e r i a l  ; f i n a l l y ,  t h e r e  
i s  im p e r f e c t  c a l c i f i c a t i o n  o f  th e  A l l y - f o r m e d  b o n e . I n  t h e  p r o ­
c e s s  o f  lo n g -b o n e  g row th  t h e  a c t i v e  e lem en t i s  t h e  d ia p h y s e a l  
c a r t i l a g e ,which p a s s e s  t h r o u g h  t h e  two i n t e r m e d i a t e  s t a g e s  o f  
c h o n d ro id  and sp o n g o id  p r i o r  t o  t h e  accom plishm en t o f  normal 
bone m a n u fa c tu re  .The t is su ,  e i n  q u e s t io n  i s  a  l a y e r  o f  h y a l i n e  
c a r t i l a g e  s e p a r a t i n g  t h e  body o f  t h e  bone from  t h e  h e a d  6f  t h e  
l a t t e r . i t  u n d e rg o e s  t h i c k e n i n g , p r o l i f e r a t e s  and  a  spongy  l a y e r  
i s  form ed p r e s e n t i n g  d e l i c a t e  r e t i c u l a r  t r a b e c u l a e  i n  i t s  s u b s ­
ta n c e .T h e  c h o n d ro id  l a y e r  m ea su re s  m ea su re s  from  a  h a l f  t o  two 
m i l l i m e t r e s  i n  d ia m e te r  and l i e s  be tw een  t h e  d i a p h y s i s  and  th e  
i r t te m n e d ia te  c a r t i 4. a g e . I t  c o n s i s t s  o f  p r im a r y  c a r t i l a g i n o u s  cap 
- s u l e s  i n  w h ich  l i e  p a r a l l e l  rows o f  se co n d a ry  c a p s u l e s  s e p a r ­
a te d  by  l a y e r s  o f  g r a n u l a r  s u b s ta n c e  -  t h e  r i v u l a t i o n s  o f  B rocq  
In  t h e s e  i n t e r m e d i a t e  r i v u l e t s  th e  d e p o s i t i o n  o f  l im e  s a l t s  
f i r s t  t a k e s  p l a c e , t h e n  i n  t h e  p r im a ry  c a p s u l e s  a n d , f i n a l l y , t h e  
se co n d a ry  c a p s u le s  d i s s o l v e  and b re a k  down:so t h a t  t h e i r  c o n t ­
e n ts  m in g le  i n  t h e  p r im a ry  c ^ s u l e s , t h e  c a p c i f i e d  p a r t i t i o n s  
b e in g  a b s o rb e d  and t h e  sp o n g o id  l a y e r  fo rm e d .T h is  u n d e rg o e s  
p r o l i f e r a t i o n  and o s s i f i e d  c a r t i l a g e  v e s s e l s  p i e r c e  t h e  l a y e r ,  
l i t t l e  c a n a l s  a re  fo rm ed and th e  f i n a l  s t a g e  i n  t h e  m a n u fa c tu re  
o f  bone i s  a c c o m p l is h e d .  I n  t h e  c a s e  o f  o r d i n a r y  h e a l t h y  bone 
in o r g a n ic  m a t e r i a l  c o n s t i t u t e s  a  t h i r d , t h é s  p r o p o r t io n s ,h o w e v e r  
beincr r e v e r s e d  in  r i c k e t s : s o  t h a t  we have a  t h i r d  i n o r g a n i c  
to  t w o - t h i r d s  o rg a n ic  su b s ta n c e  .A b s o rp t io n  o r  rem oval o f  l im e  
p h o sp h a te  i s  m a in ly  r e s p o n s i b l e  f o r  th e  d e f i c i e n c y  i n  q u e s t i o n ,  
though  so good an o b s e r v e r  a s  K a ss o w itz  t h a t  i t  i s  a
d e f e c t i v e  d e p o s i t i o n  o f  t h a t  s a l t , n o t  i t s  a b s o r p t io n ,w M c h  
must be i n c r i m i n a t e d .
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B lood
R e p e a te d  e x a m in a t io n  o f  th e  b lo o d  i n  r i c k  e t  3/- i n d i v i d u a l s  
n o t  i n f r e q u e n t l y  shows t h a t  t h e r e  i s  n o tJ i in g  wrong r t t h  i t ,  
« h ic h  i s  somewhat re m a rk a b le  i n  v iew  o f  the^ r o l e  o f  t h e  b o n e -  
marrow i n  t h i s  d i s e a s e , I n  n o t  a  few o f  my c a s e s , h o w e v e r , I  have 
fo u n d  anaemic i n d i c a t i o n s , t h e  re d  b l o o d - c o r p u s c l e s  b e in g  d im i­
n i s h e d ,  t o g e t h e r  w i th  t h e  h a e m o g lo b in ,a n d  a few n u c l e a t e d  r e d  
c e l l s  h e r e  and  t h e r e . I  have found t h e  haem .oglobin t o  s t a n d  a t  
from  50 t o  75 p e r  c e n t . , t h e  r e s u l t s  t h e r e f o r e  p o i n t i n g  to  a  
g e n e r a l  w eakness o f  t h e  p a r t s  w hich  a re  c o n c e rn e d  i n  th e  m anuf­
a c t u r e  o f  b l 0 0 d .C 0mp4. i c a t io n s  w i l l , o f  c o u r s e ,g i v e  r i s e  to  th e  
u s u a l  s e c o n d a ry  anaem ias  and b lo o d  changes  an d  i n  many i n s t a n ­
c e s  I  have o b se rv e d  a  v a r y in g  d e g re e  of l e u c o c y t o s i s .
Bones
Long B ones .
We have cCLready s e e n  t h a t  t h e  o l d e r  w r i t e r s  w ere  i n  th e  
h a b i t  o f  v a u n t in g  a l l  s o r t s  o f f a n c i f u l  t h e o r i e s  t o  a c c o u n t  f o r  
th e  o sseo u s  ch an ges  i n  t h i s  d i s e a s e , C l i s s o n  b e in g  th e  f i r s t  t o  
g iv e  a  c o r r e c t  a c c o u n t  o f  th e  s o f t e n in g  and s u b s e q u e n t  c o n s o l i ­
d a t i o n  p r o c e s s e s .D u v e m e y , i n  1751 , d e v o te d  a  t r e a t i s e  to  t h e  
c o n s i d e r a t i o n  o f  o s se o u s  a f f e c t i o n s  and d e s c r i b e d  c e r t a i n  bone 
l e s i o n s  o f  r i c k e t s ,  p a r t i c u l a r l y  r a r e f a c t i o n , l i g h t  n e s s  and  s u r ­
f a c e  ro u g h e n in g  from  th e  p re s s u .re  o f  l a y e r s  o f  o s s e o u s  m a t e r i a l  
form ed by what he  te rm e d  n u t r i t i v e - j u i c e  e x t r a v a s a t i o n . E q u a l l y  
com peten t o b s e r v e r s  r e f e r r e d  t h e  chang es  t o  a  d i s t u r b a n c e  o f  
t h e  g ro w th  o f  bones  and  m u sc le s  from u n e q u a l  d i s t r i b u t i o n  o f  
t h e  j u i c e s  w hich  f e d  t h e  body ; w h e rea s  o t h e r s  a t  t h i s  t im e  l o o k ­
ed upon  r i c k e t s  a s  an  e x p r e s s io n  o f  su c h  d i s e a s e s  a s  s y p h i l i s ,  
s c r o f u l a ,  s c u rv y  and rheu .m atism , th e  s c r o f u l a  and s c ^ h i l i s  t h e o r ­
i e s  b e in g  p e rh a p s  t h e  most p o p u l a r .G u é r i n ' s  f o u r  s t a g e s  h av e  
a lread e r  b e en  d e s c r i b e d jh e  s t a t e s  t h a t  t h e  s t a g e  o f  co n su m p tio n ,  
a d m i t t e d ly  uncom m on,is o b se rv e d  i n  t h o s e  who h av e  l o n g  s u f f e r e d  
from  t h e  d i s e a s e  and i n  whom t h e  s o - c a l l e d  r a c h i t i c  c a c h e x ia  
h a s  o c c u r r e d  -  i n  t h i s  s t a g e  t h e r e  b e in g  no a t te m p t  a t  r e s t i t ­
u t i o n .T h e  bone t i s s u e  re m a in s  m o d i f i e d ; t h e  m a t t e r  e f f u s e d  i n t o  
th e  a r e o l a e  and  i n to  t h e  i n t e r l a m e l l a r  s p a c e s  u n d e rn e a th  t h e  
p e r io s te u m  and th e  m e d u l la ry  membrane i s  n o t  t r a n s f o r m e d  i n t o  
t h a t  c a r t i l a g i n o u s  t i s s u e  w h ich  ought i t s e l f  t o  be  t r a n s f o r m e d  
i n t o  new b o n e , th e  o ld  o sse o u s  m a t e r i a l  b e in g  g e n e r a l l y  a b s o rb e d  
Our a u th o r  a l s o  rem ark s  t h a t  i n  t h e  r e c e n t  s t a t e  the  lo n g  bon­
es  a r e  s o f t  and f r i a b l e ; t h e 2^  a r e  r e d u c e d  t o  a  Yer\r t h i n  s h e l l  
f i l l e d  w i th  f a t t y  m a t t e r ; i n  some p l a c e s  th  ey a r e  w h i t i s h , o r  o f  
a  more o r  l e s s  r e d d i s h  t i n g e , a n d  c o n ta in  t h e  d é b r i s  o f  o s s e o u s  
p l a t e s ;  i n  t h e  dry' s t a t e  t  lie s e  bones a r e  re m a rk a b ly  l i g h t ,  f r i a , -  
b l e  and  b r i t t l e ; t h e  l i g h t n e s s  and f r i a b i l i t y  a r e  j u s t  a s  c o n sp ­
ic u o u s  i n  t h e  s h o r t  a s  i n  t h e  f l a t  b o n e s , t h e  t a b l e s  o f  w h ic h  
becomie v e r y  p o r o u s , w h i l s t  t h e i r  d i p l d e , t h e  c e l l u l e s  o f  which 
e n l a r g e , assuiries an aspect, l i k e  a  p a s t e  t h a t  h a s  r i s e n  and lo o k s  
l i k e  a  m acaroon .H e t e l l s  us t h a t  t h e  f i r s t  s t a g e , -  i n c u b a t i o n  
o r  e f f h s i o n , -  l a s t s  f o r  some m onths ,w hen  g a s t r o i n t e s t i n a l  i r r i ­
t a t i o n ,  n o c tu r n a l  p e r s p i r a t i o n s ,m e n ta l  d e p r e s s io n  and n e rv o u s  
i r r i t a b i l i t y , a s  w e l l  as weak n e s s  o f  t h e  m u sc le s  and l i g a m e n t s ,  
a r e  much i n  e v id e n c e , t h e r e a f t e r  a p p e a r in g  t h e  c u r v a t u r e s  and 
g ro w th  s t u n t i n g  o f  t h e  i m p l i c a t e d  b o n e s ; th e  d e f o r m i ty  i s  s a i d  
t o  commence i n  th e  l e g  bones  and work upw ards .He h as  p u b l i s h e d  
a n a l y t i c a l  t a b l e s  to  show t h a t  th e  r e t a r d a t i o n  o f  g row th  i n  t h e  
lo w e r  extrem i t i e s  i s  much g r e a t e r  t h a n  i n  t h e  u p p e r  ones -  
o t h e r  o b s e r v e r s ,  ho w ever, n o t  c o n f i rm in g  t h i s  from  a c t u a l  p b a e t -  
i c e ; t h e  r e a s o n  fo r  t h i s  d i s c r e p a n c y  would  seem to  b e  t h e  t im e  
o f  o n s e t  o f  r i c k e t s ,  whet h e r  b e f o r e  o r a ;fber th e  a r t  of w a lk in g  
has been  a c q u i r e d  by t h e  p la t lô n t  .The p e r io s t e u m  o f  a  r i c k e t y  
bone i s  more v a s c u l a r  t h a n  i n  h e a l t h  and t h e  o u t e r  f i b r o u s  
l a y e r , a s  w e l l  as t h e  i n n e r  p r o l i f e r a t i n g  o n e , i s  th ic k e n e d .T o  
th e  n aked  eye i t  p r e s e n t s  a b r i g h t  p i n k i s h  t i n g e ,d u e  to  t h e  
e x c e s s iv e  b lo o d  su p p ly  o f  t h e  p a r t  o b t a i n i n g  .The p e r io s t e u m  i s  > 
e a s i l y  s t r i p p e d  from  t h e  b o n e ,w h ich  is  a l s o  hy peraem ic  a n d  no t 
e x h i b i t i n g  th e  sm oothness  o f  t h e  n o r m a l ,b u t  roughened  from  i r r ­
e g u la r  o s t e o i d  d e p o s i t s  from  t h e  i n t e r n a l  l a y e r  o f  t h i s  membr­
an e . A l o n g i t u d i n a l  s e c t i o n  o f  an a f f e c t e d  lo n g  bone shows a  
l a r g e  a r e a  w i th  b l u i s h  s e m i t r a n s p a r e n t  t i n t  betw een th e  e p ip h y -  
s i s ' a n d  d i a p h y s i s  . f o r m a l ly  a  t h i n ,  s t r a i g h t  , t r a n s v e r s e  l i n e , i t  
i s  now much w id e r  a rd  o f  i r r e g u l a r  o u t l i n e  .The y e l lo w  zone o f
'  0 2  . 
c a r t i l a g i n o u s  o a l G i f i c a t i o n  i s  even more i r r e g u l a r , w i t h  I s o l a t ­
ed p a t c h e s  i n  th e  b l u i s h  p a r t  .B lo o d - v e s s e l s  be d e t e c t  ed en t  
- e r i n g  tJie c a r t i l a g e  a t  d i f f e r e n t  l e v e l s , t h e r e  b e in g  à l so c o n s ­
i d e r a b l e  s w e l l in g  o f  t h e  b lu e  p r o l i f e r a t i n g  zone.The s h a f t  o f  
t h e  bone a p p e a rs  t o  c o n s i s t  o f  v e ry  s o f t  spongy  bone c o n ta in i n g  
a  l a r g e  mnount o f  r e d d is h -b ro w n  g e l a t i n o u s 'm a t e r i a l  . I n  t h e  
t h i r d  s t a g e , -  that, o f  c o n s o l i d a t i o n  and e b u r h a t i o n , -  t h e r e  o c c ­
u r s  a  d e p o s i t i o n  o f  h e a l t h y  o s s e o u s  m a t e r i a l , t h e  b l o o d - v e s s e l s  
become i n v o l u t e d  and  bone i s  form ed a rou nd  t h e  fo rm er b lo o d  s p ­
a c e s  i n  l a m e l l a r  s y s te m s ,w i t h  sm a ll  o r o b l i t e r a t e d  c a n a l i c u l i  
o c c a s io n in g  t h e  i v o r y 91 ik e  % ,pea rance  o f  t h e  c h a r a c t e r i s t i c  
r i c k e t y  b o n e . I t  w ould a p p e a r  t l i a t  th e  d e p o s i t i o n  o f  o sse o u s  ma­
t e r i a l  i s  m ost a c t i v e l y  e f f e c t e d  i n  th o s e  p a r t s  w hich  m ost r e q ­
u i r e  i t , t h a t  i s  to  s a y ,o n  th e  i n n e r  o r  concave  s u r f a c e  o f  t h e  
c u rv e d  a s p e c t , a n d  t h a t  t h e  t h i c k n e s s  o f  t h e  bone a t  t h e  m ost cu 
- r v e d  p a r t  b e a r s  an  e x a c t  r a t i o  to  t h e  d e g re e  of c u r v a t u r e  t h a t  
t h e  bone ha.s und e rgo  n e . Heve r t h e l  e s s , th e  d e p o s i t i o n  o f  o sseo u s  
m a t e r i a l  i s  n o t  a lw ays a d j u s t e d  t o  th e  m e c h a n ic a l  c o n d i t i o n s  o f  
t h e  p a r t s  o f  t h e  body a s  means t o  a n d s , fo r  t h e  c r a n i a l  bones 
a r e  f a r  t h i c k e r  t h a n  t h e y  need  to  be .D evelopm ent o f  bone o c c u rs  
e i t h e r  by t h e  i n t r a c a r t  i l  a g i  nous o r  t h e  intram em bra.nous m ethod . 
The i n t r a c a r t i l a g i n o u s  m ethod i s  to  be fo u n d  i n  th e  c a s e  o f  th e  
f l a t  bones  o f  t h e  eJranium and f a c e , a s  w e l l  as i n  p e r i o s t e a l  o s ­
s i f i c a t i o n . W e  have se e n  t h a t  t h e - l o n g  b o n es  l e n g t h e n  by th e  
d e p o s i t i o n  o f  o s s e o u s  m a t e r i a l  i n  the  c a r t i l a g e  be tw een  t h e  e p i  
- p h y s i s  and  s h a f t ; a l s o  th a"  t h e  l a t t e r  th iqkhna/b jT ' t h e  p r o d u c t ­
io n  o f  bone u n d e r n e a th  t h e  i n n e r  la j^ e r  of t h e  p e r io s te u .m , a b s ­
o r p t i o n  o f  t h e  i n n e r  l a y e r s  o f  bone l e a d i n g  to  i n c r e a s e  o f  t h e  
lum en o f  t h e  me d u l l  ar}/" c a n a l  .U nder norm al c o n d i t i o n s  t h e  l e n g ­
t h e n i n g  o f  bone i s  more r a p i d  t h a n  i t s  t h i c k e n i n g , th e  m ost obv­
io u s  ch an ges  i n  t h i s  d i s e a s e  b e in g  se e n  a t  t h e  ends of t h e  
lo n g  i x ) n e s . I f  we c u t  down th e  l e n g t h  o f  th e  f e m u r , f o r  i n s t a n c e ,  
t h e  t h i n g  w h ich  f i r s t  c a tb h e s  th e  eye i s  t h e  l a r g e  s i z e  o f  th e  
p i e c e  o f  c a r t i l a g e  w hich  l i e s  be tw een  t h e  o s s i f y i n g  c e n t r e s  o f  
t h e  e p ip h y s i s  and  t h e  s h a f t ,  i t  a p p e a r in g  a ls o  to  be u n d u ly  
a c t i v e . T h e r e  a re  l a r g e r  a b s o r p t i o n  sp a c e s  th a n  i n  h e a l t h  and 
h y p e ra e m ia  i s  p r e s e n t , w i t h  an e p ip h y s e a l  l i n e  o f  abnorm al w id ­
th .T h e  o s t e o b l a s t s  a r e  more abundan t and t h e y  a r r a n g e  th e m s e lv ­
es  a ro u n d  t h e  a b s o r p t i o n  sp a c e s  in  t h e  c a r t i l a g e  a s  i n  normal 
o s s i f i c a t i o n . T h e y  go the  l e n g t h  o f  p r o v id in g  th e  f i b r o u s  homo­
geneous m a t r i x , b u t  th e y  go no f u r t h e r  and th e  f o r m a t io n  o f  t r u e  
bone i s  a c c o r d i n g l y  a r r e s t e d  i n  i t s  o c c u r r e n c e ; i n  s h o r t , a s  we 
have  s e e n , t h e r e  i s  an e x tn s iv e  p r e p a r a t i o n  f o r  o s s i f i c a t i o n ,  
b u t  in ç ) e r f e c t  p e r fo rm a n c e  o f  t h e  sam e.T he p a t i e n t , b e c a u s e  o f  
t h e  c e s s a t i o n  o f  t h e  n o m a l  l e n g th e n in g  p ro c e s s ,b e c o m e s  s t u n t ­
ed i n  a p p e a ra n c e .T h e  c ru d e  f ib r o u e  t i s s u e  a c c u m u la te s  a t  t h e  
e p ip h y s e a l  l i n e  and  g iv e s  r i s e , b y  so d o i n g , t o  t h e  w e ll-k n o w n  
r i c k e t y  t u b e r o s i t i e s . I n  t h e  same way t h e  i n n e r  l a y e r  o f  t h e  
p e r io s t e u m  shows undue a c t i v i t y  and c e l l  p r o l i f e r a t i o n ; t h e  
f i b r o u s  t i s s u e  i s  l a i d  down i n  s u c c e s s iv e  lain e l l  a e ,  b u t  c a l c i f ­
i c a t i o n  i s  r e s t r a i n e d ,  an undue f l e x i b i l i t y  o f  t h e  i m p l i c a t e d  
bones r e s u l t i n g  .A l l  t h e  lo n g  b o n e s , how ever, a re  n o t  a f f e c t e d  t o  
th e  same d eg ree .S o m etim es  t h o s e  o f  t h e  lo w e r  l im b s  a r e  most 
i m p l i c a t e d ,  som etim es t h o s e  o f  th e  f o r e a r m s , som etim es t h o s e  o f  
t h e  t h o r a c i c  w a l l  .The d e f o r m i t i e s  o c c u r r i î ig  may be due t o  an  
e x a g g e r a t i o n  o f  t h e  norm al c u rv e s  o r  e x a g g e r a t io n  o f  t h e  sarne 
by s w e l l in g  o f  th e  e p ip h j r s e s ; : f u r t h e r ,m u s c u la r  a c t i o n , a t m o s p h e r ­
i c  p r e s s u r e , p o s t u r e , a n d  so fo rth ,m a^r b e  r e s p o n s i b l e , a i d e d  by 
t h e  s h o r t a g e  o f  l im e  s a l t s  o b t a i n i n g . l t  was lo n g  ago o b s e rv e d  
t h a t , i n  t h e  b e a d in g  o f  th e  r i b s , t h e  c a r t i l a g e  f i t s  i n t o  t h e  
bone l i k e  t h e  a c o rn  i n t o  i t s  c a p s u le .T h e  r e  i s  an  i n t e r r u p t i o n  
o f  t h e  u n io n  o f  t h e  f l a t  bones o f  t h e  s k u l l , w h i c h  f a i l  to  u n i t e  
and k e c a s i o n  p a te n c y  o f  f i n t a n e l l e s  J : ,a rge  b o s s e s  or p ro m in e n ce s  
, due t o  bone t h i c k e n i r ^ ,u s u a l l y  make t h e i r  sp p e a ra n c e  a b o u t  th e  
c e n t r e s  o f  o s s i f i c a t i o n ; t h e y  a r e  s o f t  and spongy,com e m o s t ly  
from  th e  o u t e r  t a b l e  and  a re  seen  t o  be o f  e x c e s s iv e  v a s c u l a r ­
i t y  .G r e e n s t i c k  f r a c t u r e s  may o c cu r  i n  c o n n e c t io n  w i t h  su c h  bon­
e s  a s  t h e  r a d i u s , u l n a , c l a v i c l e  and r i b s , l e a d i n g  t b t i m a t e l y  t o  . 
more o r  l e s s  im p a c t io n  and b e in g  f o l lo w e d  by c a l l u s - l i k e  c o n d i t  
- i o n  and s i m u la t i n g  a  f a l s e  j o i n t  . I n  f ro m  t h r e e  t o  f i f t e e n  
m onths t h e r e  i s  a  v ig o r o u s  i n i t i a t i o n  o f  th e  s t a g e  o f  r e s t i t u t ­
io n  i n  b o th  t h e  c a r t i l a g e  and p e r i  o s teum .T he  new p e r i o s t e a l  
bone i s  th row n  down u n d e rn e a th  t h a t  m e m b ra n e , th is  d e p o s i t  b e in g  
m ost p l e n t i f u l  on t h e  c o n v e x i ty  o f  t h e  bone and v e r y  d en se  and 
i v o r y - l i k e . B y  t h e  time t h a t  t h e  p a t i e n t  i s  two y e a r s  o l d , o r  
t h e r e a b o u t s , th e  o sse o u s  a l t e r a t i o n s  h av e  ru n  t h e i r  c o u r s e .A t
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t h i s  t im e  th e  sw e i i i ig s  a t  t h e  end o f  t h e  lo n g  hon es  u n d e rg o  
g r a d u a l  d i m i n u t io n , a s  a l s o  t h e  c u r v a t u r e s  som etim es when perm ­
a n e n t  d e fo rm i ty  i s  no t go ing  to  o c c u r .T h e  s o - c a l l e d  consum pt­
i o n  s t a g e  h a s  a l r e a d y  been  d e s c r i b e d ; i t  i s  by no means commonly 
e n c o u n t e r e d . I f  we subm it a  l o n g i t u d i n a l  s e c t i o n  o f , f o r  i n s t a n ­
ce a  r i b ,  to  m is c r o s c o p ic a l  ex am in â t io n ,  we s h a l l  n o te  i r r e g u l a r  
p r o l i f e r a t i o n  and  c a l c i f i c a t i o n  o f  c a r t i l a g e , a s  w e l l  a s  i r e g u ­
l a r  f o r m a t io n  o f  o sseous  t i s s u e , w i t h  i n c r e a s e d  a b s o r p t i o n  o f  
t h i s  b o n e - l i k e  m a t e r i a l  .The s w o l l e n  end c o r r e s p o n d s  t o  th e  low ­
e r  zone o f  t h e  c a r t i l a g e ,  i n  w hich  t h e  c a r t  i l  age c e l l s  have und­
e rg o n e  p r o l i f e r a t i o n  and a rrangem ent i n  row s .H ex t to  t h i s  we 
h av e  t h e  e p ip h y s e a l  l a ^ ^ e r ,n o rm a l ly  na rrow  and s h a r p l y  d e f in e d ,  
now i r r e g u l a r  and b a d ly  d e f in e d  and composed o f  a r e a s  o f  u n c a l ­
c i f i e d  c a r t i l a g e  and o s t e o i d  t i s s u e , w i t h  l a r g e  m e d u l la r y  sp a c e s  
and  b l o o d - v e s s e l s . T h e r e  i s  a  marrow r i c h  i n  c e l l s , b u t  p o s s e s s e d  
o f  a  s l io r ta g e  o f  f a t  c e l l s , t h e  b o n e , i n  g e n e r a l , showing v e r y  few 
o f  t h e  n o r m ^  h i s t o l o g i c ^  charac tersJL ^ '^ ing  i n  th e  r e c e s s e s  of 
t h e  o s t e o i d  t l i s s u e  may be s e e n  l a r g e  c e l l s  w i th  two or t h r e e  
n u c l e i ; t h e y  a r e  te rm e d  th e  o s t e o b l a s t s  and a s s i s t  t h e  b lo o d ­
v e s s e l s  i n  t h e  p r o d u c t i o n  o f  t r u e  b o n e .U n d e rn e a th  th e  p e r i o s t ­
eum, w hich  i s  t h i c k e r  and  more v a s c u l a r  th an  n o rm a l , t h e r e  i s  an 
e x c e s s iv e  p r o d u c t i o n  o f  c e l l s , t h o u g h  c a l c i f i c a t i o n  i s  a r r e s t e d  
and a  spong^'" a p p e a ra n c e  o f  th e  p a r t  r e s u l t s  .The i n c r e a s e d  v a s c ­
u l a r i t y  o f  t h e  t i s s u e  i n  w hich  t h e  bone i s  t o  be f o r c e d , t h e  
m arked h y p e r p l a s i a  and th e  i n c r e a s e d  o s t e o p o r o s i s  o f  b o th  com­
p a c t  and  spong3'’ bone a r e  r e a d i l y  g p p r e d a t e d  u n d e r  t h i s  form  
o f  e x a m i n a t i o n . l t  i s  i n t e r e s t i n g  to  compare t h e  ch an ges  n o te d  
i n  t h e  bones o f  3m un g a n im a ls  f e d  on fo o d s  p o o r  i n  l im e  s a l t s ,  
qnd i n  w hich  a  s o r t  o f  p s e u d o - r i c k e t s  o c c u r s , w i t h  what o c c u r s  
i  n r i c k e t s . T h u s , i f  we f e e d  a  s i x  wekks* puppy  on raw h o r s e  
f l e s h ,b a c o n  and d i s t i l l e d  w a t e r , -  a  l i m e - s h o r t  d i e t , - t h e  an im al 
w i l l  g a in  i n  s i z e  and w e i g h t , I f  we k i l l  t h e  an im a l a t , s a y , t h e  
t e n t h  day o f  t h e  experim en t , t h e  bones w i l l  p r e s e n t  t h e  a p p e a ra ­
nce  o f  t e n d e r n e s s  ; t h e r e  w i l l  be b e a d in g  o f  th e  r i b s  and some 
s w e l l i n g  o f  th e  e p ip h y s e s ,  w i th  bowing o f  t h e  l im b s .C u t t i n g  
th r o u g h  th e  p a r t  o f  t h e  end  o f  a  r i b  c o r re s p o n d in g  t o  t h e  c o l ­
umnar zone o r  c a r t i l a g e  we s h a l l  f i n d  some th ic k e n i n g  o f  t h e  
p e r io s t e u m  and su c h  h ig h  d e g re e  o f  o s t e o p o r o s i s  a s  t o s i m u l a t e  
a  r a c h i t i c  c o n d i t i o n .B u t  a  c a r e f u l  e x a m in a t io n  o f  t h i s  o s t e o ­
p o r o s i s  w i l l  show t h a t  i t  i s  verj^ d i f f e r e n t  a c t u a l l y  t o  th e  
r a c h i t i c  a n a lo g u e ,b e c a u s e  i n  r i c k e t s  an e x c e s s iv e  p r e p a r a t i o n  
f o r  o s s i f i c a t i o n  t a k e s  p l a c e  i n  t h e  form o f  a  r i c h  d e p o s i t i o n  
o f  o s t e o i d  t i s s u e  w h ic h ,h o w e v e r ,re m a in s  a lm o s t  u n c a l c i f i e d ;  
w h e reas  i n  o s t e o p o r o s i s  t h e r e  i s  b u t  s l i g h t  p r e p a r a t i o n  much 
be low  th e  norm al a n d , d e s p i t e  t h e  s c a r c i t y  o f  l im e  s a l t 3 , t h i s  
l i t t l e  i s  c a l c i f i e d ; f u r t h e r , i n  o s t e o p o r o s i s  i n  c o n t r a d i s t i n c t ­
io n  t o  r i c k e t s ,  th e  cart, i l  age m a t r ix ,  n o tw i th s ta n d in g  t h e  l im e  
sh o r ta g e ,b e c o m e s  c a l c i f i e d  a l s o .T h e  b o n e s , i f  exam ined when th e  
d i s e a s e  i s  a t  i t s  h e i g h t , w i l l  be found to  be  r e m a rk a b ly  l i g h t  
i n  w e i g h t ; t h e i r  w a te r  and in o r g a n i c  m a t t e r  and f a t  a r e  much 
i n c r e a s e d . E a u l t y  s e c r e t i v e  a c t i v i t y  o f  tZoe o s t e o b l a s t s , d e f i c i e ­
ncy  o f  t h e  ea trthy  s a l t s  i n  th e  fo o d ,a n d  a. f a i l u r e  on t h e  p a r t  
o f  th e  d i g e s t i v e  t r a c t  t o  a b s o rb  th e  e s s e n t i a l  s a l t s  a r e  some 
o f  t h e  t h e o r i e s  ad v an ced  to  a cc o u n t  f o r  t h i s  -  f a v e r s i o n  o f  
t h e  o s t e o b l a s t s  t o  f i b r o b l a s t i c  form  b e i n g , a c c o rd in g  t o  H a m il t ­
on , t h e  m ost f e a s i b l e  e x p la n a t io n .T h e  l a c t i c  a c i d  t h e o r y  h a s  
a l r e a d y  been  c o n s id e r e d ;a n d  we may f i n a l l y  n o te  t h a t  Wachsmuth 
( J a h r  . f  .K in d e r h . , B d .3 9 ) h a s  s t a t  ed t h a t  t h e  c0 n d i t i o n s  f o r  t  lue 
p r e c i p i t a t i o n  o f  l im e  s a l t s  i n  norm al g row ing b o a e s  a re  t h e  
p r e s e n c e  o f  f u l l y  d e v e lo p e d  c a r t i l a g e  c e l l s  and  t h e  e x i s t e n c e  
o f  c a rb o n  d io x id e  i n  th e  tm ssu e s  o f  t h e  c a r t i l a g e  and bone i n  i n  
^ s u f f i c i e n t  q u a n t i t y  t o  h o ld  t h e  l im e  s a l t s  i n  s o l u t i o n  o r  t o  
r e d i s s o l v e  them when p r e c i p i t a t e d , i n  r i c k e t s  b o th  o f  t h e s e  
e s s e n t i a l  c o n d i t i o n s  b e in g  in c o m p le te ly  f u l f i l l e d  and i n  i n ­
v e r s e  p r o p o r t i o n  t o  t h e  g r a v i t y  o f  th e  d i s e a s e ; t h e r e  i s  a  
p l e n t i f u l  developm ent o f  th e  s m a l l - c e l l  e le m e n ts  o f  th e  c a r t  i l  
- a g e  and s c a r c i t y  o f  f u l l y  d e v e lo p e d  c e l l s  and a t  th e  same 
t im e  t h e  f r e e  c a rb o n  d io x id e  o f  th e  b lo o d  i s  i n c r e a s e d ,g i v i n g  » 
r i s e  t o  p o i s o n in g  by  t h a t  compound or a s p h y x ia  o f  t h e  bone 
i n  t h e  c o u rs e  o f  i t s  g ro w th .
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P e l v i s .
A c o n d i t i o n  w e l l  known t o  and d re a d e d  by e x p e r ie n c e d  
o b s t e t r i c i a n s  i s  t h e  s o - c a l l e d  " r i c k  e t  p e l v i s ’’w h ich  i s  one 
o f  th e  m ost t ro u b le s o m e  o f  abnorm al l a b o u r  c o n d i t i o n s , p a r t i c u l  
- a r l y  i n  f i r s t  c o n f i n e m e n t s . l t  i s  th e  outcome o f  th e  s o f t e n i n g  
o f  t h e  g e n e ra l  s k e l a t a l  s^^stem w hich  o c c u r s  i n  t h i s  d i s e a s e ,  
t h e  m e c h a n ic a l  f o r c e s  b e a r in g  upon  th e  p e l v i c  g i r d l e  h av in g  
c e r t  a i n ^ n t  oward e f f e c t  s .  The v /e igh t o f  t h e  body above on t h i s  
p a r t  i s  r e s i s t e d  by t h e  l im b s  b e lo w , th e  p e l v i c  bones  a r e  a c t e d  
upon by t h e  m u sc le s  a t t a c h e d  to  them  and th e  i m p e r f e c t l y  o s s i f ­
i e d  bones c a n  oppose onl]/ a p e r v e r t e d  r e s i s t a n c e  t h e r e t o .  The 
m ost t^ rp ic a l  r a c h i t i c  c o n d i t i o n  i s  t h e  f l a t  p e l v i s  w i th  c o n t r ­
a c t e d  d i a m e t e r s , e s p e c i a l l y  t h e  n a rrow ed  a n t e r i o r - p a a t e r i o r  one . 
But t h e r e  may be a  s im p le  f ] ,a t  p e l v i s  w i th  norm al t r a n s v e r s e  
d i a m e t e r s , o r  t h e  s o - c a l l e d  p s e u d o o s te o m a la c ic  p e l v i s ,  i n  which 
t h e r e  i s  a  u n i fo rm  n a rro w in g  from m echanical, p r e s s u r e  upon  t h e  
s o f t e n e d  b o n e s .  In  t h e  comnon form o f  r i c k e t y  p e l v i s  ( t h e  f l a t  or 
g e a s ra b l ly  c o n t r a c t e d ) t h e r e  i s  fo rw a rd  and dovmward d isp la c e m e n t  
o f  t h e  sacrum  be tw een  th'e i l i a c  b o n e s ,w i th  r o t a t i o n  on i t s  
t r a n s v e r s e  a x i s  from t h e  p r e s s u r e  o f  t h e  body and  t h e  downward 
p u l l  o f  t h e  p s o a s  m u sc le s  upon  t h e  s p i n a l  column and t h e  upw ard 
p u l l  o f  th e  s p i n a l  e r e c t o r s  on i t s  p o s t e r i o r  a s p e c t  .The t i p  o f  
t h e  sacrum  an d  co ccy x  i s  th row n  backw ards  and t h e  bone  i t s e l f  
l i e s  more h o r i z o n t a l l y  t h a n  n o rm al ,T h e  saarum  i s  a l s o  b e n t ,  ow­
in g  to  t h e  r e s i s t a n c e  o f  t h e  s a c r o s c i a t i c  l ig a m e n t s  and m u sc l­
e s .T h e  bones  assume an abnorm al p ro m in e n ce  and t h e
in n o m in a te  ones a r e  to o  c u rv e d :s o  t h a t  t h e  t r a n s v e r s e  d ia m e te r  
o f  t h e  p e l v i s  i s  r e l a t i v e l y  i n c r e a s e d ; b u t , a s  t h e  e n t i r e  p e l v i s  
i s  g e n e r a l l y  u n d e r s i z e d , t h i s  d ia m e te r  se ldom  e x c e e d s  o r  e q u a l s  
t h e  norm al t r a n s v e r s e  one .T he  bend ing  o f  t h e  in n o m in a te  bones  
a ls o  th ro w s  t h e  a c e t a b u l a  fo r w a rd s : s o  t h a t  t h e  c o d n te rp r e s s u . r e  
o f  t h e  lo w e r  l im b s  a c t s  more a n t e r o p o s t e r i o r l y  t h a n  u n d e r  n o r ­
mal c o n d i t i o n s .T h e r e  i s  h e r e  en la rg em en t o f  th e  c a r t i l a g e  and 
t h e  i n l e t  i s  shaped  l i k e  an 8 .The i s c h i a l  t u b e r o s i t i e s  a r e  en ­
l a r g e d  a l s o  and p u l l e d  o u tw ard s  and f o r w a r d s ,w i t h  w id en in g  of 
t h e  a r c h  o f  t h e  p u b i s  and i n c r e a s e  o f  t h e  p e l v i c  o u t l e t  i n  
t r a n s v e r s e  m easurem ent .The e n t i r e  p e l v i c  g i r d l e  i s  g e n e r a l l y  
t i l t e d  fo rw a rd s  and i t s  bones  a r e  s m a l l e r  and more b r i t t l e  th a n  
th e y  s h o u ld  b e , th o u g h  som etim es t h i c k e r  and i n c r e a s e d  i n  weiglrt, 
I t  may h a rp  en a l s o  t h a t  t h e  p e l v i c  c a n a l  i s  g e n e r a l l y  c o n t r a c t ­
ed i n  a l l  d i r e c t i o n s  from  an  a t t a c k  o f  r i c k e t s ; t l i e  o u t lo o k  as  
r e g a r d s  f u t u r e  l a b o u r  w i l l  t h e n  be f a r  from  f a v o u r a b l e .
S k u l l ,
T h is  p a r t  s h a r e s  i n  t h e  g e n e ra l  r i c k e t y  c o n d i t i o n  o f  p e r ­
v e r t e d  o s s i f i c a t i o n , w i t h  d e l a y , a t r o p h y  and h y p e r p l a e i a  a s  i n  
o t h e r  f l a t  bones  o b t a i n i n g  . I n  t h e  c a s e  of t h e  o c c i p i t o - p a r i e t a l  
r e g i o n  e s p e c i a l l y , t h e  d e la y  i n  o s s i f i c a t i o n  may l e a d  t o  a  mem­
b ra n o u s  s u b s t i t u t e , A t r o p h y  o f  t h e  p f e v i o u s l y  fo im ed  bone ma^r 
l e a d  t o  t h e  p o s s i b i l i t y  o f  t h e  p a r t  y i e l d i n g  to  t h e  p r e s s u r e  o f  
t h e  f i n g e r s  and t h e  s i m u l a t i o n  o f  pa rchm en t a n d ,o n  rem ova l o f  
t h e  d u ra  m a t e r , s m a l l  p i t - l i k e  d e p r e s s io n s  may b e  fo u n d  on th e  
i n n e r  ta b le .W h e n  h y p e r p l a s i a  o c c u rs  t h e r e  w i l l  be th e  f o r m a t ­
io n  o f  h y p e r o s t o s e s  o r c r a n i a l  bosses,whic3r.i e l e v a t i o n s  a re  f o r ­
med from th e  o u t e r  t a b l e  and c o n s i s t  o f  r e d  and  v a s c u l a r  and 
spongy m a t e r i a l  r e a d i l y  y i e l d i n g  to t h e  p r e s s u r e  o f  t h e  exam in­
ing  f i n g e r s .O n  s e c t i o n  i t  i s  s e e n  t h a t  th e  t r a b e c u l a r  sp a c e s  
a r e  much i n c r e a s e d .T h e s e  b o s s e s  a r e  l a r g e  and spongy  and s o f t  
and  when p r e s s e d  upon  by th e  f i n g e r  g iv e  f r e e  v e n t  t o  a  s a n i o -  
s e r o u s  d i s c h a rg e  ; t h e y  u s u a l l y  rem a in  p e rm a n e n t ly  and a r e  c h a r ­
a c t e r i s t i c  f e a t u r e s  o f  t h e  r i c k e t y  s k u l l , t h o u g h  t h e y  t e n d  t o  
o r g a n i s e  and  more r a r e l y  a r e  com ple te l^ r a b so rb e d  t o  tlie  e x c l u s ­
io n  o f  any  a d u l t  t e l l - t a l e  t r a c e .  A no the r  im p o r ta n t  r i c k e t  
i n d i c a t o r  by  no means i n f r e q u e n t l y  found  i s  t h e  p a tc h y  t h i n n i n g  
o f  t h e  membranous bones f i r s t  d e s c r i b e d  by  E l s â s s e r  and te rm e d  
by him c r a n i o t a b e s .T h e  o c c u r r e n c e  of t h e s e  p a tc h y  a b n o r m a l i t i e s  
h a s  b een  a s c r i b e d  t o  th e  p r e s s u r e  o f  t h e  e n la r g e d  b r a i n  on t h e  
to p  o f  t h e  s k u l l  c o v e r in g  i t , a s  w e l l  a s  t o  th e  p r e s s u r e  o f  t h e  
h ead  o f  th e  p a t i e n t  upon t h e  p i l l o w ,  th o u g h  i t  seems more l i k e - ,  
l y  t h a t  t h e v  a r e  th e  outcome o f  im p e r f e c t  o s s i f i c a t i o n  o f  th e  
bones c o n c e rn e d .T o  th e  t o u c h  t h e y  g iv e  th e  im p r e s s io n  o f  p a r c h ­
m e n t , th e  c o n d i t i o n  b e in g  most o f t e n  se e n  i n  th e  p a r i e t a l s ,  
o c c i p i t a l s  and  som etim es t h e  te m p o ra l  b o n e s ,T h e  most c h a r a c t e r ­
i s t i c  p a t c h e s  a r e  u s u a l l y  i n  t h e  c e n t r e  o f  t h e  b o n e ,w h ic h  i n  
some P l a c e s  c o n s i s t s  o n ly  o f  a  membranous t i s s u e . T h e  r i c k e t y  
c h i l d " h a s  a  s q u a r e ,b r o a d  o r  p ro m in e n t  f o r e h e a d , w i t h  b o s s e s  o r  
t h i c k e n i n g s  on e i t h e r  s i d e .T h e r e  i s  a  w e l l - d e f i n e d ,  g ro o v e
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be tw een  t h e  two h a lv e s  o f  t h e  f r o n t a l  b o n e j t h i s  i s  c o n t in u e d  
backw ards t o  t h e  a n t e r i o r  f o n t a n e l l e , -  w hich  rem ain s  p a t e n t  
f o r  two o r  t h r e e  o r  even f i v e  o r  s i x  y e a r s , i n s t e a d  o f  c lo s in g  
a t  from t h e  e i g h t e e n t h  t o  t h e  t w e n t i e t h  m o n th ,-  and t h e n  be tw ­
een t h e  p a r i e t a l  bones  t o  t h e  o c c ip u t  .A n o th e r  d i s t i n c t  g roove  
may b e d i s c o v e r e d  te m p le s  and be tw een  th e  s u t u r e s  i n
o t h e r  p a r t s . T h e s e  g ro o v e s  a r e  due t o  th e  membranous c o n d i t i o n  
o f  th e  c r a n i a l  bones and th e  p p e s s u r e  o f  th e  v e i n s  u n d e r n e a th .
The e n t i r e  c ran ium  may be so s o f t  t h a t  i t  can  b e  e a s i l y  c ru s h e d  
by t h e f l n g e r s ; i t  i s  c o n s i d e r a b ly  l a r g e r  th an  normal a n i  may 
even m easu re  more a ro u n d  th a n  th e  p a t i e n t ' s  t h o r a x . B u t , i n  c o n t ­
r a d i s t i n c t i o n  to  t h e  h y d r o c e p h a l i c  h e a d , -  w' i c h  i s  a lm o s t  c i r c ­
u l a r  i n  o u t l i n e , -  t h e  s k u l l  o f  r i c k e t s  i s  o b lo n g .T h e re  i s  some­
t im e s  a  m arked a sy m e try  o f  th e  c ra n iu m ,o n e  s i d e  o f  t h e  f r o n t a l  
o r  o c c i p i t a l  r e g io n  b e in g  much l a r g e r  th a n  th e  o t h e r .T h e  f a c e ,  
when com pared t o  t h e  l a r g e  s k u l l , s e e m s  s m a l l ; t h e  u p p e r  jaw  t e n ­
ds t o  become b e a k - l i k e  and t h e  lo w e r  one s q u a r e d ,w i t h  some i n v ­
e r s i o n  o f  t h e  a n t e r i o r  a s p e c t  .The b a s e  o f  t h e  s k u l l  u s u a l l y  e s ­
c a p e s , th o u g h  som etim es s o f t e n i n g  may he fo u n d .
S p in e .
T h is  p a r t ,o w i n g  t o  th e  l a x  c o n d i t i o n  o f  t h e  m u sc le s  and 
l i g a m e n t s ,p l u s  t h e  g e n e ra l  d e b i l i t a t i o n  e x i s t i n g , i s  c u rv e d  and 
a  c h a r a c t e r i s t i c  d e fo r m i ty  r e s u l t s  ; t h i s  i s  a  k y p h o s i s ,m o s t  o f t ­
en se e n  i n  t h e  m id - d o r s a l  r e g i o n , t h e  c u r v a t u r e  b e in g  m ost o f t ­
en to w a rd s  th e  l e f t  s i d e .  I t  s h o u ld  be n o t e d ,  howe ve r , t h  a t  t h i s  
humpback c o n d i t i o n  i s  n o t  t h e  a n g u la r  b end  s e e n  i n  s p i n a l  c a r ­
i e s , b u t a  more o r  l e s s  r e g u l a r  c o n v e x i t j r  o f  t h e  s p in e  b a ck w a rd s ,  
w i th  s l i g h t  l a t e r a l  c u r v a tu r e  so m e tim e s , and e x a g g e r a t io n  o f  t h e  
fo rw a rd  lu m b a r  c u r v e . I n  m i ld  c a s e s  t h e  i m p l i c a t e d  com ponents o f  
t h e  s p in e  a r e  n o t  ma.rkedly a f f e c t e d ; b u t  i n  a  s e v e r e  c a s e ,o n  
s e c t i o n , t h e r e  w i l l  be found  a p r o l i f e r a t i n g  b iu É s h /z o m  b e tw een  
t h e  body o f  t h e  v e r t e b r a  and  id isc , t h e  fo rm er  b e in g  u n d u l t  v a s c ­
u l a r , s p o n g y  and s o f t .
Thorax*.
The sliape o f  th e  c h e s t  i s  u s u a l l y  m arkedlir  a f f e c t e d  i n  
r i c k e t s , p a r t i c u l a r l y  i f  th e  p a t i e n t  i s  s u b je c t  t o  r e s p i r a t o r y  
t r o u b l e . T h e  b ead in g  o f  tiie r i b s , -  t h e  s o - c a l l e d  " r i c k e t y  r o s a r y  
i s  n o t  i n f r e c ju e n t ly  t h e  f i r s t  c o n s p ic u o u s  s i g n  o f  t h e  changes  
o c c u r r in g  i n  th e  o s se o u s  sy s tem  o f  t h e  ricket} '-  c h i l d .T h e s e  
nod& les o r  b ead s  a r e  t o  be found a t  th e  j u n c t i o n  o f  th e  r i b s  
w i th  t h e i r  c a r t i l a g e s  and s u c h  e n la rg e m e n ts  may be p r e s e n t  i n  
t h e  c h i l d  a t  b i r t h , -  i t  i s  s a i d  a l s o  p e rh a p s  i n  the  f o e t u s , -  
and a r e  v e n r  n o t i c e a b l e  som etim es i n th e  lo w e r  r i b s , e s p e c i a l l y  
on t h e i r  i n n e r  a s p e c t  .But th e  h e a d in g s  n e v e r  p e r s i s t  to  a d o le s  
- c e n c e , th o u g h  v e r y  im p o r ta n t  e a r l y  i n d i c a t i o n s  o f  t h e  d i s e a s e .  
T h ere  i s  a l s o  bend ing  o r  k i n k in g  o f  the  a n g le s  of th e  r i b s  and 
t h e  shape  o f  th e  c h e s t  i s  m o d if i e d  i n t o  t h e  s o - c a l l e d  "pkgeon- 
b r e a s t "  by  t h e  s o f t e n i n g  of th e  r i b s  and t h e i r  c o n se q u e n t  y ie l - i  
d ing  t o  b o th  a tm o s p h e r ic  and m ec h an ica l  p r e s s u r e . A  l a r g e  g r ­
oove , c a l l e d  a f t e r  H a r r i s o n , r u n s  on e i t h e r  s i d e  o f  t h e  c h e s t  
from  t h e  lo w e r  end o f  tlie  s te rn u m  a c r o s s  t h e  t h o r a x  t o  t o  th e  
p o s t e r i o r  b o r d e r  o f  t h e  a x i l l a , j u s t  above th e  l i n e  o f  a t t a c h ­
ment o f  t h e  d ia p h ra g m .I t i à  s a i d  by some to be due t o  a  y i e l d ­
in g  o f  t h e  s o f t e n e d  r i b s ,  a t  t h e i r  p o i n t  of l e a s t  s u p p o r t  ; w here ­
a s  o t h e r s  m a i n t a i n  t h a t  i t  does no t c o r r e s p o n d  to  th e  a t t a c h ­
ment o f  t h e  m i d r i f f , b u t  f o l lo w s  t h e  u p p e r  b o r d e r  o f  t h e  s to m ac-  
h , l i v e r  and s p l e e n ,  i t  b e in g  n o t  i n f r e q u e n t l y  a sy m m e tr ic a l  .One 
may a l s o  n o te  a n o th e r  g roove  ru n n in g  v e r t i c a l l y  down t h e  f r o n t  
o f  t h e  c h e s t  i n t e r n a l  t o  t h e  j u n c t i o n  o f  t h e  r i b s  w i th  t h e i r  
c a r t i l a g e s , t h e  r i c k e t y  r o a a r y  b e in g  fou nd  j u s t  o u t s i d e  t h i d  
d e p r e s s i o n .  Such g ro o v e s  g iv e  r i s e  tojppaminence o f  t h e  s te rn u m , 
m ost a p p r e c i a b l e  u n d e r  c o n d i t i o n s  o f ' r e s p i r a t o r y  a b n o r m a l i t y .
The a l t e r a t i o n  i n  t h e  ahppe o f  t h e  c h e s t  c a u s e s  a  change  i n  th e  
p o s i t i o n  o f  th e  ap ex  o f  th e  h e a r t  and  t h e r e  may b e  a  w h i t e  p a ­
t c h ,d u e  t o  f r i c t i o n , o n  t h e  f r o n t  o f  th e  l e f t  v e n t  r i d e  . P a r t i a l  
o r  g r e e n s t i c k  f r a c t u r e s  may g iv e  r i s e  t o  e n la rg em en t o f  t h e  
a n g le s  o f  th e  r i b s  beh ind  .We have  se e n  t h a t  t h e  h e a d in g s  a r e  
more m arked on th e  i n n e r  th an  t h e  o u t e r  a s p e c t  o f  th e  r i b s ,  
w h ich  l a t t e r  can  be  r e a d i l y  b e n t  o t  k in k e d .T h e  p e r io s t e u m  i s  
t h i c k e n e d  and ,w hen  t h e  r i b  i s  b r o k e n , t h e  two ends a r e  h e l d  t o ­
g e t h e r  by a  su p e rab u n d an ce  o f  c o n n e c t iv e  t i s s u e  .A l o n g i t u d i n a l  
s e c t i o n  th r o u g h  th e  c a r t i l a g i n o u s  end o f  su c h  a  r i b  shows t h a t  
th e  b e a d in g  m a in ly  i n v o lv e s  t h e  co lum n ar  zone  o f  t h e  c a r t i l a g e  
and t h a t  th e  e p ip h y s e a l  l i n e  s e p a r a t i n g  t h e  bone from t h e  c a r ­
t i l a g e  i s  more i r r e g u l a r  and w id e r  t h a n  i n  h e a l t h .A  t r a n s v e r s e  
s e c t i o n  shows an a lm ost e n t i r e  a b se n c e  o f  compact t i s s u e  and
s a
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t h a t  t h e  hone i s  composed o f  a so f t ,  spongy and g e l a t i n o u s  r e d -  
t i n g e d  m a t e r i a l  .The c l a v i c l e s  a r e  t h i c k e n e d  and t w i s t e d  and 
som etim es th e  s h o u l d e r  b l a d e s  a r e  d i s t o r t e d  from t h e i r  normal 
s h a p e .
B r a in
Long ago i t  was h e l d  t h a t  t h e  b r a i n  o f  th e  r i c k e t y  c h i l d  
i s  much l a r g e r  t h a n  i n  h e a 3 . th . I  have a p p l i e d  t h i s  a f f i m a t i o n  
t o  my own p a t i e n t s , -  young and a d u l t , -  and f i n d  t h a t  i t  i s  n o t  
t h e  c a s e . I t  i s  t r u . e t t h a t  the  h e ad  i s  i n c r e a s e d  i n  s i z e ,  b u t  
t h i s  i s  due to  t h e  t h i c k e n i n g  o f  th e  b o n e s , t h e  b r a i n  i t s e l f  
re m a in in g  un changed  a s  r e g a r d s  d im e n s io n s . I  have seen  i t  s t a t e d  
t h a t  t h e  b r a i n  i s  a c t u a l l y  s m a l l e r  th a n  norm al o r , i f  l a r g e , d u e  
t o  f i b r o s i s  o r  a s s o c i a t e d  h y d ro c e p h a lu s  w i t h  v e n t r i c u l a r  e f f u s ­
i o n , J e n n e r  Speaks o f  a  s o - c a l l e d  h y p e r t r o p h y  o f  th e  w h i te  m a t­
t e r  of th e  b r a i n , a  f i b r o s i s  c o n se q u e n t  on h y p e rp la . s i a  i n  o t h e r  
o rg a n s ;a lb u m in o id  i n f i l t r a t i o n  i s  a ls o  d e s c r i b e d ,a n d  a n  im p e r f ­
e c t  developm ent o f  th e  c e r e b r a l  t i s s u e  has  been a l l e g e d  and 
h e l d  a c c o u n ta b le  f o r  t h e  m en ta l  d u ln e s s  of h& ekety  i n d i v i d u a l s  
som etim es o b s e r v e d , th o u g h  o f t e n  d e n ie d .A c tu a l  in fla rm m ation  of 
th e  b r a i n  h a s  been  r e p o r t e d , b u t  i t  seem s to  have no e s s e n t i a l  
c o n n e c t io n  w i th  r i c k e t s , t h e r e  b e in g  some a f f e c t i o n  e ls e w h e re  
r e s p o n s i b l e .G e e  w ould  have i t  t h a t  t h e  b r a i n  i s  d w arfed  i n  
r i c k e t s , b u t  t h i s  o b s e r v a t i o n  seems t o  be u n u s u a l  and l a c k s  
c o n f i r m a t i o n .
H e a r t
We have s e e n  t h q t  ricket}/" d e f o r m i ty  o f  t h e  c h es t  may have 
an i n f l u e n c e  upon t h i s  organ.Uh/en i n  t h e  ab sen c e  o f  c a r d i a c  
d i s e a s e , i t  may be d i s p l a c e d  and t h e  ap ex  f o r c e d  o u tw a rd s  and 
downwards t o  t h e  l e f t  .A w h i t e  p a t c h  o f  t h i c k e n e d  t i s s u e  may be 
p ro d u c e d  on t h e  p e r i c a r d i u m  w here  i t  r u b s  a g a i n s t  % b e ad e d  
r i b , a  f r i c t i o n  sound  b e in g  som etim es d i s c o v e r a b l e  t h e r e f r o m .
I t  h a s  been h e l d  t h a t  t h e  f a v o u r i t e  p o s i t i o n  f o r  t h i s  w h i t e  
p a t c h  i s  th e  l e f t  v e n t r i c l e  j u s t  abo ve  th e  a p e x ,n o t  th e  r i g h t  
v e n t r i c l e  a s  i n  s o l d i e r s  w e a r in g  c o n s t r i c t i n g  k n a p sa c k s  d a i l y .  
Though t h e  h e a r t  may s h a r e  i n  th e  g e n e r a l  p e r v e r s i o n  o f  n u t r ­
i t i o n  o b t a i n i n g  e l s e w h e r e , i t  i s  q u i t e  e x c e p t io n a l  to  f i n d  i t  
t h e  s e a t  o f  o r g a n ic  d i s e a s e  n o t  of s e c o n d a ry  o r i g i n a t i o n .
L ig a m e n ts  and  M usc les
T hese  s t r u c t u r e s  p a r t i c i p a t e  i n  t h e  g e n e r a l  body w eakness 
r e s u l t i n g  from  m a l n u t r i t i o n ; t h e y  y i e l d  u n d e r  t h e  w e igh t and 
p r e s s u r e  o f  t h e  body and p ro d u c e  su c h  w e ll-k n o w n  d e f o r m i t i e s  
a s  k n o c k -k n e e ,  f l a t - f o o t , humpback, &c .T e n s io n  o f  t h e  d i s t e n d e d  
i n t e s t i n e s  may g iv e  r i s e  t o  s e p a r a t i o n  o f  th e  r e c t i  ab d o m in is  
a n d " p o tb e l ly V  Though t h e r e  may be some o b s c u r a t i o n  o f  t h e  p r e ­
c i s e  o u t l i n e s  o f  t h e  m uscüilar f i b r e s , t h e r e  i s  n o th in g  t h a t  can 
be  r e g a r d e d  a s  c h a r a c t e r i s t i c  upon m ic r o s c o p ic a l  e x a m in a t io n .
I n  g e n e r a l , t h e  m u sc le s  l a c k  t h e  f i r m n e s s  and good developm ent 
s e e #  i n  h e a l t h  and a r e  f l a b b y  and  w eak ,so  t h a t  p e r h a p s  t h e  
c h i l d  i s  u n a b le  t o  w a l k , r i s e  from bed  o r  r a i s e  t h e  h e a d .
L i v e r
I t  u s e d  to  be h e ld  t h a t  r i c k e t s  l e d  to  en la rg em en t o f  t h e  
l i v e r  t o  th e  e x t e n t  o f  a c t u a l  h y p e r t r o p h y ; b u t  i t  i s  now known 
t h a t  t h i s  i n c r e a s e  i n  s i z e  o f  th e  o rg a n  i s  o n ly  a p p a r e n t  and 
due t o  d isp la c e m e n t  o f  th e  o rg a n  i n t o  th e  huge abdom en,owing to  
c o n t r a c t i o n  o f  th e  c h e s t  f o r c i n g  t h e  d iaphragm  downwards .T h e re  
a r e  s e v e r a l  c a s e s  on r e c o r d  i n  which th e  l i v e r  d u ln e s s  h a s  de­
sc e n d e d  t o  a n  in c h  below  t h e  n a v e l , t h e  c h e s t  b e in g  c o n t r a c t e d  
a n i  deform ed from  r e p e a t e d  b r o n c h i t i c  a t t a c k s . I n  r a r e  i n s t a n c e s  
t h e r e  h a s  been  o b se rv e d  a  d i f f u s e  f i b r o s i s , w i t h  i n c r e a s e  i n  th e  
h e p a t i c  c e l l s  and a  d e f i c i e n c y  o f  l im e  s a l t s  -  t h i s  h y p e r p l a s i a  
b e in g  a s c r i b e d  t o  a  p a s s i v e  h y p e ra e m ia  from  p u lm o n a ry  o b s t r u c ­
t i o n  ^in t h e  p r e s e n c e  o f  an e n f e e b le d  h e a r t  and t h o r a c i c  c o n s t ­
r i c t i o n  r e s u l t i n g  from some form o f  r e s p i r a t o r y  i n s u f f i c i e n c y .  
A v a i n , t h i s  enlargement, o f  th e  o rg a n  may be t h e  outcome o f  e x i ­
s t i n g  s j r p h i l i s  o r  i r r i t a t i o n  o f  a  c i r c u l a t i n g  t o x i n . I  have  
n e v e r  seen  a  c a s e  o f  waxy d e g e n e r a t io n  o i t h e  l i v e r  i n  r i c k e t s ,  
b u t  have  r e a d  o f  one somewhere .A f a t t y  change  may o c c u r ,  b u t  i s  
n o t  p e c u l i a r  t o  t h e  d i s e a s e .
Lungs
R e s p i r a t o r y  t r o u b l e s  a r e  w e l l  known t o  be  h f  by no means 
i n f r e q u e n t  o c c u r r e n c e  i n  r i c k e t s , t h e  s u b j e c t  o f  the^latte^^^^^^^^^^i
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b e in g  v e r y  l i a b l e  t o  s u f f e r  from v a r i o u s  c a t a r r h a l  c o n d i t i o n s  
o f  th e  mucous m em brane.«tring t o  t t i e  p r e s s u r e  o f  t l i e  suÆ  en 
t h o r a c i c  w a j . l s , th o s e  p o r t i o n s  o f  t - e  lu n g s  l y i n g  b e n e a th  t h e  
l a t e r a l  g ro o v e s  o r  fu rrov /s  d e s c r i b e d  above  a r e  n o t  i n f r e c iu e n t i  
i n  a s t a t e  o f  c o l l  a p s e ,  w h i le  t h o s e  p a r t  o f  t l ie  lu n g  s u b s ta n c e  
a d j a c e n t  t o  t h e  c o l l a p s e d  a r e a s  s u f f e r  from  com p en sa to ry  emphy 
se m a .The c o l l a p s e d  p a r t s  a r e  a lw ay s  much l a r g e r  i f  t h e  p a t i e n t  
s u f f e r s  from  w hooping-cough  o r  b ro n ch o p n eu m o n ia , which a f f e c t ­
io n s  i n  th e m s e lv e s  a r e  by no means i n f r e t p . e n t l y  jrher c au se  o f  
d e a t h .
S k in
T h e re  i s  a p e c u l i a r  p a l l o r  n o t i c e a b l e  i n  t h e  s u b j e c t s  o f  
t h i s  d i s e a s e , t h o u g h  some o f  t h e  p a t i e n t s  have  a  c e r t a i n  amount 
o f  s a l lo w n e s s  o r  a c t u a l  p ig m e n ta t io n  o f  t h e  s k in ,T h e r e  i s  not 
o f t e n  much e m a c ia t io n ,  o b es ity r  -  o r  so m e th in g  % p ro  a c h in g  t h e r e ­
t o  -  b e in g  t h e  g e n e r a l  r u l e  w ith  o c c a s i o n a l  e x c e p t i o n s .  The 
p a t i e n t , h o w e v e r , w i l l  l o s e  f l e s h  u s u a l l y  when t h e r e  i s  some 
g e n e r a l  t r o p h i c  d i s t u r b a n c e  o r  such  w eaken ing  c o n d i t i o n  as  
c o n g e n i t a l  s y u h i l i s . I n  c o n v u ls iv e  c a s e s  t h e r e  may b e  haem orrh ­
a g e s  u n d e r  t h e  s k i n  and i t  may happen  t h a t  some p a r t  o f  t h e  
body , such  as t h e  lo b e  o f  t h e  e a r  o r  t h e  e x t e r n a l  g e n i t a l s ,  
f a i l  to  e f f e c t  t h e i r  f u l l  d ev e lopm en t .Some n e rv o u s  o r  t o x i c  
i n f l u e n c e  seems to be r e s p o n s i b l e  f o r  t h e  d : ia ra c t  e r i s t i c  head  
s w e a t in g  o f  r a c h i t i c  c h i l d r e n .
S v le e n
The en la rgem en t o f  t h e  s p l e e n  w liich  o c c u r s  i n  r i c k e t s  is  
a  w e l l  r e c o g n i s e d  c o n d i t i o n . l t  i s  th e  s e a t  o f  a  g e n e r a l  h y p e r ­
p l a s i a  o r  f i b r o s i s ,  t h e  c e l l s  a r e  eno rm o us ly  i n c r e a s e d  and 
t h e  e a r t h y  s a l t s  u n d e rg o  d im in u t  i o n .  The c au se  o f  a l l  t h i s  has  
b e e n ,a n d  s t i l l  i s  i n d e e d , i n  d i s p u t e .T h e  en la rg em en t i n  q u e s t ­
i o n  h a s  hy some o b s e r v e r s  b e e n  r e f e r r e d  to  t h e  c o m p l icautions 
a r i s i n g  i n  t h e  c o u rs e  o f  t h e  a f  f e c t  i o n , p a r t i c u l a r l y  b r o n c h i t i s ,  
g a s t r o i n t e s t i n a l  c a t a r r h  and  a n a e m ia .S a s u c h in (  J a h r  . f . F i n d e r h . , 
I 9 0 0 , p .2 9 7 ) t h i n k s  t h a t  i t  i s  t h e  d i r e c t  r e s u l t  o f  t h e  d i s e a s e  
and c h a r a c t e r i s t i c  o f  i t ; h e  fo u n d  t h a t  th e  en la rgem en t e x i s t e d  
i n  15 p e r  c e n t ,  o r  so o f  h i s  66  c a s e s , t h e  ch an ges  o b se rv e d  
c o n s i s t i n g  o f  c a p s u l a r  t h i c k e n i n g , c o n n e c t i v e  t i s s u e  c e l l i  p r o l ­
i f é r â t  i o n ,  a r t  e r i t i s , t h i c k e n i n g  o f  th e  w a l l s  o f  t h e  a r t e r i e s ,  
a t r o p h y  and o b l i t e r a t i o n  o f  t h e  M a lp ig h ia n  b o d ie s ,w i th ,  anaem ia  
o f  t h e  o rg a n ,  a l l  t h e s e  ch anges  b e in g  i n d i c a t i v e  o f  a  c h ro n ic  
in f la m  mat or}A p r o c e s s . I n  h i s  cont. r o l  exarni n a t i o n s  o f  h e a l t h y  
c h i l d r e n  he  c o u ld  d i s c o v e r  n o th in g  wrong w i t h  t h e  gügad  and he 
seem s o f  th e  o p in io n  t h a t  h e r e  a g a in  th e  p r e s e n c e  o f  a  t o x i n  
o r  t o x i n s  i n  t h e  b lo o d  i s  r e s p o n s i b l e  f o r  a  c h ro n ic  i r r i t a t i o n  
o f  t h e  S p le e n  c u lm in a t in g  i n  h y p e r p l a s i a . S y p h i l i s  o r  p a s s i v e  
h y p e ra e m ia  may, o f  c o u r s e ,b e  r e s p o n s i b l e  f o r  th e  c o n d i t  i o n ,  th e  
i n c r e a s e  i n  some i n s t a n c e s  b e in g  n e a r l y  tb r e e  t im e s  t h e  normal 
s i z e ,O n  t h e  o t h e r  h a n d , Hut c h i  nso n ( Di s . o f  C h i l d r .  ) found  t h a t  i n  
o n ly  5 p e r  c e n t . o f  h i s  c a s e s  was th e  s p l e e n  e n la r g e d  d u r in g  
t h e  l i f e t i m e  o f  t h e  p a t i e n t ,  4 p e r  c e n t . b e i n g  th e  o b s e r v a t i o n  
o f  Cowan and McClure i n  a  Glasgow i n s t i t u t i o n , t h e i r  c o n c lu s io n  
b e in g  t h a t  t h e  a b n o rm a l i ty  i n  q u e s t i o n  i s  r e f e r a b l e  t o  s p l e n i c  
anaem ia  o r  s y p h i l  i s  ( B r i t  . J o u r .  C h i l d r . B i s . , Aug, ,1906) .
S tom ach and I n t e s t i n e s  
The stom ach i s  by no means i n f r e q u e n t l y  d i l a t e d  t o  a  c o n s ­
i d e r a b l e  s i z e  and t h e r e  i s  g e n e r a l l y  some e v id e n c e  o f  g a s t r o ­
i n t e s t i n a l  c a t a r r h ,  w hich  l a t t e r , i n d e e d , i s  u s u a l l y  t h e  anomal}/- 
f o r  w h ich  t r e a tm e n t  i s  s o l i c i t e d . T h e  g a s t r i c  and  i n t e s t i n a l  
d i s t e n s i o n  i s  due p a r t l y  t o  i n s u f f i c i e n t  s u p p o r t  g iv e n  by th e  
f l a b b y  b e l l y  m u sc le s  and p a r t , u s u a l l y  more f r e q u e n t l y , t o  t h e  
e v o l u t i o n  o f  g a s  o c c u r r in g  i n  th e  c o u r s e  o f  f e r m e n t a t i v e  i n d i g ­
e s t i o n ;  i n  n o t  a  few o f  my c a s e s , h o w e v e r , th e  a f f e c t i o n  seems 
t o  h av e  been  due t o  a c t u a l  o v e r f e e d i n g .
T e e th
R ic k e ty  c h i l d r e n  a r e  u s u a l l y  l a t e  i n  c u t t i n g  t h e i r  te m p o r-  
a ry  t e e t h ;  when c u t  th e y  a re  o f  p o o r  c o n s t i t u t i o n  and l i a b l e  
to  sp e ed y  d e c a y ; i t  i s  a  fa irÿy /com m on t h i n g  t o  come a c r o s s  an 
i h f a n t  o f  tw e lv e  m onths w i th o u t  a  t o o t h  i n  h i s  h e ad  and when 
th e y  do a p p e a r , t h e y  o f t e n  do so ver}/ i r r e g u l a r l y . T h e  p e rm an en t 
t e e t h  a r e  u s u a l l y  j u s t  a s  u n s a t i s f a c t o r y , t h o u g h  n o t  a lw a y s .
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I t  i s  a  w e ll-k now n  f a c t  t h a t  r i c k e t s  u n d e rg o e s  i t s  c l i n i ­
c a l  e v o l u t i o n  very  s lo w ly  and i s  n o t  e a sy  t o  d e t e c t  d u r in g  th e  
e a r l y  days o f  i t s  e x i s t e n c e , t h o u g h  th e  t im e  o f  i t s  commencement 
may be s u g g e s te d  by c e r t a i n  s u ^ é e l è U B  o c c u r r e n c e s .T r o u s s e a u ,  
f o r  i n s t a n c e  amongst o t h e r  o b s e r v e r s , h o l d s  t h a t  t h e  m e n ta l  con­
d i t i o n  o f  t h e  c h i l d  i s  p a r t ic u la r l} ? -  su .g g e s t iv e  o f  t h e  e a r l y  
s t a g e  o f  t h e  d i s e a s e ; h e  would have i t  t h a t  t h e r e  i s  "a  c e r t a i n  
k i n d  o f  s a d n e s s  a n a lo g o u s  t o  t h a t  o b s e rv e d  i n  c e r e b r a l  a f f e c t ­
io n s  o r , s t i l l  b e t t e r  t o  i ; d i c a t e  I t s  n a tu r e , a n a lo g o u s  t o  t h a t  
^loom w hich  t a k e s  p o s s e s s i o n  o f  c ’ i l d r e n "who a r e  i n c u b a t i n g  
t h e  d i s e a s e  known as " c e r e b r a l  f e v e r  .T h is  m en ta l  gloom o f  r a c h ­
i t i c  p a t i e n t s  d e p e n d s , a c c o rd in g  t o  a l l  a p p e a ra n c e s ,  up on t h e i r  
e x q u i s i t e  s e n s i b i l i t y  i n  e v e ry  p a r t  o f  t h e  b o d y ,w h ich  shows 
i t s e l f  by e l i c i t i n g  d i s t r e s s i n g  c r i e s  o f  p a i n  when an a t t e m p t  
i s  made t o  r a i s e  up t h e  young p a t i e n t  .The u n f o r t u n a t e  l i t t l e  
c r e a tu r e ,w h o  up t o  t h e n  may hav e  been  e n c h a n te d  by t t ie  c a r e s s ­
e s  l a v i s h e d  upon  i t , a p p e a r s  now t o  b e  a f r a i d  o f  th e m ;e v e n  an 
a p p ro a c h  t o  th e  bed  upon  w h ich  i t  d i e s , m a d e  a s  i f  w i th  t h e  ob­
j e c t  o f  ch an g in g  i t s  p o s i t i o n , c a u s e s  i t s  c o u n te n a n c e  t o  anxiet}/- 
and f e a r . T h i s  change i n  t h e  c h i l d ' s  c h a r a c t e r , t h i s  f e a r  which 
i t  shows o f  h av in g  p a in  r a u s e d  up by t h e  p r e s s u r e  o f  t h e  h and , 
t h i s  h a b i t u a l  stamp o f  s a d n e s s  upon  I t e  c o u n te n a n c e  d d f f e r  from 
a n y th in g  se e n  a t  t h e  commencement o f  s e r i o u s  m a l a d i e s ,p a r t i c u l -  
encZy from t h e  prodrom .ata  o f  c e r e b r a l  f e v e r . I n d e e d , i n  a  c h i l d  
s t r i c k e n  by t h a t  c r u e l  a f f e c t i o n , w e  can  s t i l l  p ro d u c e  a  t r a n s ­
i e n t  c h e e r f u l n e s s , c a u s i n g  i t  f o r  th e  moment t o  emerge from  i t s  
h a b i t u a l  m e la n c h o ly  l a n g o u r . I n  t h e  r a c h i t i c  c h i l d  t h i s  i s  imp­
o s s i b l e . T h e  more we t r y  to  e x c i t e  i t , o r  in d u c e  i t  to  m o v e ,th e  
more w i l l  i t  m a n i f e s t  i m p a t i e n c e . l t  i s  h e e d l e s s  a s  t o  t h e  game- 
s  w hich  f o r m e r ly  i t  was so fo n d  o f  .T h is  rep u g n an ce  t o  t h e  amus­
em ents o f  i t s  a g e , t h i s  h a b i t u a l  s a d n e s s  i n  a  c h i l d  w h ic h ,w i th  
an a p p e t i t e  i n c r e a s e d  r a t h e r  th a n  d i m i n i s h e d , l o s e s  f l e s h  v i s i b ­
l y ,  w h ich  h a s  a lw ays an a c c e l e r a t i o n  o f  th e  p u l s e  c o in c id e n t  
w i t h  p r o f u s e  s w e a t s , a r e  sym ptom s,I  s a y ,w h ic h  h av e  a  c e r t a i n  
m e a n in g ; f o r  th e  c h i l d  does not cough and  p r e s e n t s  no s i g n s  wh­
i c h  can  g iv e  r i s e  t o  a  s u s p i c i o n  o f  th e  e x i s t e n c e  o f  pu lm onary  
t u b e r c u l o s i s . T h e s e  phenomena, i n  p r o p o r t i o n  6 s  t h e  c h i l d  b e g in s  
t o  w alk ,becom e more and more e v i d e n t ; t h e  f e v e r , a t  a l l  e v e n ts  
t h e  a c c e l e r a t i o n  o f  th e  p u l s e ,  c o n t i n u e s ;  t h e  s k i n  i s  c o n s t  an tle r  
c o v e re d  w i t h  p r o f u s e  s w e a t , w h e th e r  the  p a t i e n t  be s l e e p i n g  or 
w a k in g ,o r  w h e th e r  more o r  l e s s  c o v e re d  t l ia n  u s u a l .T h e  e x c e s s iv e  
p e r s p i r a t i o n  i s  g r e a t e s t  i n  th e  h e a d ,a n d  i t  i s  on t la a t  a cco u n t  
n e c e s s a r y  t o  change  th e  c h i l d ' s  p i l l o w c a s e  s e v e r a l  t im e s  a  day, 
so q u i c k l y  do t h e y  become so aked t’The newborn babe  i s  a t  f i r s t  
i n  a  v e r y  h e l p l e s s  c o n d i t i o n  and re m a in s  so f o r  some w eeks, 
w i th o u t  v o l u n t a r y  movemei* pow er and w i th o u t  w i l l  .Any mover e n t -  
3 w h ich  i t  makes a r e  p u r e l y  r e f l e x  a n d , u n t i l  i t  h a s  a t t a i n e d  
t h e  age o f  some m o n t h s , i t  c a n n o t  h o ld  up i t s  h e a d  n o r  w alk  n o r  
t a k e  fo o d  w i t h  i t s  hand s .  I t  s h o u ld  be a b le  t o  h o l d  up i t s  h e ad  
be tw een  t h r e e  and  f o u r  m o n th s , to  s i t  up be tw een  t h e  n i n t h  and  
t w e l f t h  m onths o r  even e a r l i e r , t o  s t a n d  and w alk  b e tw een  t h e  
t w e l f t h  and e i g h t e e n t h  m onths and t o  t f i f te c t  b a b y - t a l k  by t h e  
end o f  t h e  se co n d  y e a r  .E ach  week t h e r e  sh o u ld  be  o b se rv e d  a  
d e f i n i t e  p r o g r e s s i v e  i n c r e a s e  i n  w e i g h t , t h e  b i r t h - w e i g h t  b e in g  ' 
do u b led  a t  t h e  f i f t h  month and t r e b l e d  a t  t h e  f i f t e e n t h . T h e  
c h i l d  s h o u ld  c u t  i t s  f i r s t  t o o t h  be tw een  t h e  s i x t h  and s e v e n th  
month a n d ,b y  t h e  end of th e  t h i r d  y e a r , @11 t h e  te m p o ra ry  t e e t h  
s h o u ld  be th ro u g h  t h e  gums . F u r t h e r , th e  r e  i s  som eth ing  wrong 
w i th  a  c h i l d  w hich  h a s  n o t  i t s  a n t e r i o r  f o n t a n e l l e  c l o s e d  
be tw een  t h e  e i g h t e e n t h  and t w e n t y - f o u r t h  m onth.To su ch  s i g n s  as 
th e  s e .  Hut c h in s  on h a s  g iv e n  th e  name "m il e s t  one s  ^ whi ch does w e l l  
f o r  f i x i n g  t h e  sa n e  upon t h e  memory .He r e c o g n i s e s  t h r e e  m i l e ­
s to n e s  -  f i r s t , t h e  age a t  w h ich  t h e  c h i l d  c u t s  i t s  t e e t h ; s e c ­
ond, th e  t im e  o f  c lo s u r e  o f  t h e  a n t e r i o r  fo n t  an e l l  e ; t h i r d , t  he  
age a t  w h ich  t h e  e r e c t  p o s t u r e  i s  a s su m e d .D u rin g  th e  f i r s t  
y e a r s  o f  l i f e  t h e  c h i l d ' s  o rg an ism  u n d e rg o e s  r ^ i d  d e W lo p m e n t , 
w h ic h , h o w e v e r ,may be h in d e r e d  o r  s e t  back  by  c o m p a r a t iv e ly  !
t r i v i a l  a g e n c ie s ,m a n y  a d d i t i o n a l  m onths b e in g  a f t e r w a r d s  s p e n t  
i n  c o v e r in g  l o s t  g round  -  f o r  i n s t a n c e , a  f e b r i l e  s e i z u r e ,  a  \
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c h i l l  o r  a  d a y ' s  i n t e s t i n a l  c a t a r r h . S g o u l d  r i c k e t s  make i t s  
a p p e a r a n c e , t h e r e  i s  a r e t a r d a t i o n  o f  a l l  deve lopm en t p r o c e s s e s ;  
t h e  t e e t h  a n p e a r  l a t e  and  i n  i r r e g u l a r  o r d e r , t h e  a n t e r i o r  f o n t ­
a n e l l e  may n o t  c lo s e  f o r  m onths o r  y e a r s  a f t e r  t h e  norm al and 
much a la rm  o r  suspimAon o f  p a r a l y t i c  o r  o t h e r  s e r i o u s  d i s e a s e  
may he o c c a s io n e d  by  t h e  l a t e  a c q u ire m e n t  o f  a r t i c u l a t i o n , e r ­
e c t  p o s t u r e  o r  w a l k in g . I n  s h o r t , t h e  p a t i e n t  i s  v e ry  l a t e  i n  
p a s s i n g  th e  a b o v e -m e n t io n e d  m i l e s t o n e s .T h e r e  i s  t h e r e f o r e  an 
im p o r ta n t  i n d i c a t i o n  f o r  w a tc h f u ln e s s  d u r in g  th e  f i r s t  ÿ e a r  o f  
t h e  i n f a n t ' s  a g e ,w i t h  a  v iew  t o  t h e  prom pt d e t e c t i o n  of any de­
p a r t u r e  from t h e  n o r n a l ,p a r t i c u l a r l y  a s  r e g a r d s  weight,m u@ culai 
con d i t  io n ,  m e n ta l  s t a b i l i t y , a p p e a ra n c e  o f  t h e  t e e t h  and r e i a t i o  
- n  to  t h e  m i l e s t o n e s  . I f  su c h  i n v e s t i g a t i o n s  be done r e g u l a r l y ,  
i t  becomes p o s s i b l e  t o  d e t e c t  r e t a r d a t i o n  o f  d e v e l opinent o r  
o t h e r  r a c h i t i c  a n o m a lie s  p e r h a p s  lo n g  b e f o f e  t h e  i n c i p i e n c e  o f  
t h e  d i s e a s e  w ould o th e r w is e  have  b een  s u s p e c t e d ; f o r  i t  i s  an  
a f f e c t i o n  w hich  i s  slow t o  a f f e c t  t h e  i n f a n t ' s  n u t r i t i o n , v / i t h  
c o n se q u e n t  s l i g h t  o r  m is l e a d in g  sym ptom s,the  d e f i n i t e  o sse o u s  
a n o m a lie s  b e in g  p e r h a p s  i n d e f i n i t e l y  p o s t p o n e d .M a i n u t r i t i o n  
and developm ent r e t a r d a t i o n  a r e  e a s i l y  o b se rv e d  d u r in g  lh # a n c y  
when r i c k e t s  i s  a c t u a l  1 }/- p r e s e n t  jwhen t h e  m i l e s t o n e s  a r e  n o t  
p a s s e d  a t  t h e  p r o p e r  t i m e , t h e r e  sh o u ld  b e  a  c a r e f u l  e x a m in a t­
io n  f o r  s u s p i c i o u s  i n d i c a t i o n s  o f  t h e  d y s c r a s i a , n o  m a t t e r  ho?/ 
s l i g h t  .Mere w a s t in g ,h o w e v e r , sh o u ld  n o t  be p u t  down t o  r i c k e t s ,  
f o r  t h e s e  s o - c a l l e d  a t r o p h i c  c a s e s  b}/- no means i n v a r i a b l y  have 
t h a t  d i s e a s e . l t  s h o u ld  a ls o  be b o rn e  i n  mind t h a t  r i c k e t y  p a t ­
i e n t s  a r e  a p t  t o  be l a r g e  and  f a t , o f  e x c e s s iv e  w e ig h t  as p a t ­
e n t  food  a d v e r t i s e m e n t s  on th e  h o a r d in g s  would seen- t o  s u g g e s t  
But i t  w i l l  be  fou nd  t h a t  t h e  m u sc le s  a r e  s o f t  and f l a b b y , a n ­
aem ia  i s  p r e s e n t , t h e r e  may be  c o n s t i p a t i o n  o r  d i a r r h o e a , t h e r e  
i s  a  m arked te n d e n c y  to  ta l re  c o ld  and t h a t  r e s p i r a t o r y  o r  o th e r  
c a t a r r h s  a r e  by  no means i n f r e q u e n t l y  o b s e rv e d .Y e t  none o f  t h ­
e se  s i g n s  ie X  a b s o l u t e l y  eanc& usive  -  m e re ly  s u g g e s t i v e  u n d e r  
c e r t a i n  c o n d i t i o n s .T h e  i n s i d i o u s  n a t u r e  of t h e  o n s e t  would 
seem, a lm o s t  p e c u l i a r  to  t h e  m alady .T he  c h i l d  a p p e a rs  a t  f i r s t  
t o  be  o u t  o f  s o r t s , f r e t f u l  and r e s t l e s s  , p a r t i c u l a r l } r  from  b e d ­
t im e  t o  ea r l} /  m o rn in g .T h e re  i s  o f t e n  a  c e r t a i n  amount o f  d y s­
p e p s i a ,  w i th  f l a t u l e n c e , a n d  n o t  i n f r e q u e n t l y  some d i a r r h o e a , t o ­
g e t h e r  w i th  t h e  p a s s a g e  o f  u n d i g e s t e d  m ilk  i n  t h e  s t o o l s , w h i c h  
a r e  o f t e n  o f  a  g r e e n i s h  hue  and  ©f h o r r i d  o d ou r  .An e a r l y  s i g n  
o f  t h e  d i s e a s e , t o  w hich  I  a t t a c h  some i m p o r t a n c e , i s  an anaem ia  
o c c u r r i n g  i n  an o th e r w is e  r o b u s t  i n f a n t j i n  such  c a s e s  t h e r e  i s  
e f t  en g e n e r a l  m u sc u la r  w e a k n e ss .  The c h i l d  i s  u n a b le  t o  s i t  up 
o r  h o ld  i t s  h e a d  e r e c t  a t  t h e  p r o p e r  a g e j t h e r e  may be  a  t e n d ­
ency to w a rd s  s l i g h t  c u r v a t u r e  o f  t h e  v e r t e b r a l  column and , 
th o u g h  t h e r e  seems p l e n t y  o f  f l e s h  upon t h e  lo w e r  e x t r e m i t i e s ,  
i t  does not seem a b le  t o  s t a n d  up o r , i f  i t  s t a n d s  u p , i t  soon  
f a l l s  e x h a u s te d  t o  th e  f l o o r .T h e  g e n e r a l  m u s c u la r  w eakness  i n ­
v a d e s  t h e  abdom inal w a l l , w i t h  t h e  r e s u l t  t h a t  t h e r e  i s  weakn­
e s s  o f  t h e  m u sc u la r  c o a t in g  o f  t h e  i n t e s t i n e s , f e e b l e  p e r i s t a l ­
s i s , b e l l y  i n f l a t i o n  and c o n s t i p â t  io n ,  w h ich  l a t t e r  d u r in g  t h e  
e a r l y  € à# s  of i n f a n c y ,e v e n  in  b r e a s t - f e d  i n f a n t s , i s  ? /o r thy  o f  
n o te  a s  b e in g  ^ o s s i b l y  r a c h i t i c . A s  s t a t e d , s o m e  o f  t h e s e  c a s e s  
have  much d i a r r h o e a  w i th  s t i n k i n g  m o t i o n s ; t h e y  may s u f f e r  from  
g a s t r i t i s  and  vomi t i n g ,  w i th  f r e q u e n t  a t t a c k s  o f  c o l i c  o r  f l a t ­
u l e n c e .  C a rm ich ae l  h o ld s  t h a t  f r e q u e n c y  o f  m i c t u r i t i o n  i s  an  
im p o r ta n t  e a r l y  s i g n  o f  r i c k e t s ; o t h e r s  t a k e  a  cue t o  d i a g n o s i s  
from  t h e  p e c u l i a r  odour o f  t h e  u r i n e  ; w h e rea s  s t i l l  o t h e r s  deny 
t h e  same and c o n s id e r a b le  im p o r ta n c e  t o  a c i d i t y  o f  r e a c t i o n  i n  
t h e  a b se n c e  o f  i n c r e a s e  o f  ammonia.Such s ig n s  a s  th e s e ,h o w e v e r ,  
c an n o t  be r e g a r d e d  a s  a n y th in ^  more t h a n  i n d i c a t i o n s  o f  n u t r ­
i t i o n a l  d i s o r d e r  from f a u l t y  d i e t , c o l d , u n s u i t a b l e  h y g i e n e , o r  
t h e  l i k e ;  neve r t h e l  e s s ,  th e y  s h o u ld  a lw ays b e  b o rn e  i n  m ind f o r  
t h e  r e a s o n  s t a t e d  a b o v e . I t  may a ls o  happen t h a t  b r o n c h i a l  c a t ­
a r r h  i s  one o f  t h e  e a r l i e s t  s u g g e s t i v e  s i g n s  o f  th e  d i s e a s e ;  
su ch  a t t a c k s  may draw a t t e n t i o n  to  t h e  g e n e r a l  c o n d i t i o n  of 
bad  h e a l t h  o b t a i n i n g  and make one c a r e f u l  t o  a v o id  w orse  p o s s ­
i b i l i t i e s  by  n o t  s u f f e r i n g  them to  und ergo  n e g l e c t . I n  some 
c a s e s  t h e  f i r s t  s i g n s  of e a r l y  r i c k e t s  seem t o  c o n c e n t r a t e  
abou t t h e  n e rv o u s  s j / s t e m , th o u g h , in  i g n o r a n c e ,p e r h a p s  p u t  down 
by t h e  p a r e n t s  t o  d e n t i t i o n  o r  i n t e s t i n a l  p a r a s i t e s  .The c n i l d  
a p p e a rs  p e rh a p s  to  be g e n e r a l l y  a i l i n g , i r r i t a b l e , p e e v i s h  a^d 
a lw ays t e a r f u l , n o t h i n g  seem ing to  p l e a s e  i t . I t  may s u f f e r  from  
S p e l l s  o f  a n g e r  and may even seem to go i n t o  a  k i n k , th o u g h  
a t t a c k s  o f  l a n m g i s m u s  s t r i d u l u s  a r e  n o t  seem u s u a l l y  b e f o r e  
th e  end o f  t h e  t w e n t y - f o u r t h  m o n th . I t  may be e x t r e m e ly  r e s t l e s s ^
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t liougli t h i s  i s  no t  i n f f e q u e n t l y  t h e  outcome of f l a t u l e n c e  and 
t h e  g e n e r a l  d i s c o m fo r t  o f  i n d i g e s t i o n  o r  bony o r  m u s c u la r  
p a i n s  o r  perha-'^s t h e  l o c a l  t e n d e r n e s s  o f  s c o r b u tu s .D u r in g  th e  
t im e  t h a t  t h e  c h i l d  i s  i n  bed  i t  becomes h e a t e d  and t h e r e f o r e  
t r i e s  to  tlirow  o f f  t h e  b e d c l o t h e s ; i t  sw e a ts  p r o f u s e l y , e s o e c i a  
- l l y  ab o u t th e  h ead  and n e c k , th e  h e a d  b e in g  t o s s e d  about" so 
much i n  d is c o m fo r t  t h a t  t h e  h a i r  becomes t h i n  th r o u g h  t h e  b o r ­
in g  a c t i o n  upon  th e  p i l l o w . T h i s  h e a d - s w e a t in g  h a s  f o r  a g e s  been  
lo o k e d  Upon as  a  c l a s s i c a l  early  i n d i c a t i o n  o f  r i c k e t s ; a n d  
su c h  l o s s e s  o f  sw eat can  be d i s t i n g u i s h e d  from th o s e  o c c u r r i n g  
i n  g e n e r a l  d e b i l i t a t i o n  by t h e  f a c t  t h a t  t h e y  a r e  l o c e l  i s e d ,  
b e in g  c o n f in e d  t o  s p e c ia l  p a r t s  o f  t h e  b o d y , l e a v in g  th e  t r u n k  
and l im b s  u n a f f e c t  ed; w h e r e a s , i n  t h e  c o n fu s in g  c o n d i t i o n  j u s t  
n a m e d ,th e  p e r s r i r a t i o n  breal-^s o u t  a l l  o v e r  t h e  body.A  r a c h i t i c  
i n f a n t  h a s  a  v e r y  t e n d e r  s k i n ; i t  i s  t h e r e f o r e  s u b j e c t  t o  i r r i t ­
a t i o n s , e r y t h e m a ,  i n t e r t r i g o  o r  p e rh a p s  o u tb r e a k s  o f  m a t t e r y  
p iB p le s .T h e  c h i l d  r e s e n t s  b e in g  h a n d le d  and, even  on th e  c o l d e s t  
n i g h t , t h e  bed  c o v e r in g s  a r e  a p t  t o  become d i s p l a c e d . l t  i s  an 
u n e ommonly b ad  s l e e p e r p a n d  k e e p s  awake and  h o w lin g  w i th  an 
exe .s jyera ting  p e r v e r s i t y . l t  som etim es s l e e p s  i n  ex tra o rd in a r} /-  
p o s s i t i o n s  and may awake sc ream ing  ; f o r , owing t o  i t s  f a u l t y  d i ­
g e s t i o n  and i r r i t a b l e  n e rv o u s  s y s t e m , i t  i s  t h e  f r e q u e n t  s u b j ­
e c t  o f  n i g h t - t e r r o r s . T h e  b a l d  p a tb h  w hich  r e s u l t s  from  h e a d -  
r o l l i n g  d u r in g  n o c tu r n a l  r e s t l e s s n e s s  i s  lo o k e d  upon by  many as 
one o f  t h e  e a r l i e s t  s i g n s  o f  t h e  d i s e a s e .T h e  c h i l d  may a l s o  
bang i t s  h ead  ab o u t and so b o re  t h e  same i n t o  t h e  p i l l o w  t h a t  
a  s u s p i c i o n  o f  m e n i n g i t i s  may be r a i s e d . S u c h  a b n o r m a l i t i e s  as 
t h e  above are g e n e r a l l y  o b s e rv e d  to  o c c u r  d u r in g  t h e  f o u r t h  to  
t h e  s i x t h  m o n th , t h a t  i s  t o  s a y , l o n g  b e f o r e  t h e  s o f t e n i n g  o f  th e  
bones  o r  th e  d e f o r m i t i e s  g iv e  w arn ing  t h a t  r i c k e t s  i s  a c t u a l l y  
p r e s e n t , I n  a d d i t i o n  to  a  d i s l i k e  f o r  b e in g  h a n d l e d , t h e  c h i l d  
i s  a p t  t o  s t a r e  a t  i t s  m o th e r  w i t h  a  so lem n and o w l - l i k e  e x p r ­
e s s i o n ,  w hich  changes  to  one of a la rm  and  d e s p a i r  when sh e  c ornes 
c l o s e r  to  i t . T h e  t e e t h  a r e  l a t e  i n  c u t t i n g  th e  g u m s ; th e y  o f t e n  
do so i r r e g u l a r l y  and with, c o n s id e r a b le  c o n s t i t u t i o n a l  d i s t u r b ­
a n c e .T h e r e f o r e ,  be tw een  th e  s i x t h  and s e v e n th  m onths th e  m outh 
s h o u ld  be  d a i l y  exam ined and a  f a i l u r e  o f  t h e  lo w e r  i n c i s o r s  
t o  come th r o u g h  t h e  gums a t  t h a t  t im e  sh o u ld  g iv e  w a rn in g  o f  
d e v e lo p m e n ta l  i r r e g u l a r i t y  and p o s s i b l e  r i c k e t s . I f  d u r in g  th e  
n e x t  few m onths no t e e t h  a p p e a r , o r  a r e  few i n  number o r  c u t  
i n  an i r r e g u l a r  m an n e r , th e  s u s p i c i o n  o f  r i c k e t s  i s  p r a c t i c a l l y  
alwa}/8 c o n f i rm e d .B n t  I  have s e e n  s e v e r a l  c a s e s  i n  w hich  t h e  
two lo w e r  c e n t r a l  i n c i s o r s  w ere  c u t  a t  tlie p r o p e r  t i m e ,w i t h  a  
t o o t h l e s s  c o n d i t i o n  o f  th e  r e s t  o f  th e  gums u n t i l  t h e  end  o f  
t h e  t w e l f t h  m onth .The o c c u r re n c e  o f  c r a n i o t a b e s  i s  im p o r t a n t ,  
ab o u t  t h e  age o f  s i x  m onths a r e a s  o f  s o f t e n e d  bone may d e v e lo p  
on t h e  o c c i p i t a l , f r o n t a l  and p a r i e t a l  bones  w h ic h ,  ho w ever ,  a r e  
bo no means pa thognom onic  s ig n s  o f  t h ^  d is  e a s e  a s  we s h a l l  
p r e s e n t l y  s e e  .D uring  th e  f i r s t  y e a r  o ^ L ife  o t h e r  o sseo u s  c liang- 
e s  a r e  r i b  b e a d i n g , l a t e r a l  s i n k in g  i n  o f  th e  c h e s t  w a l l  and  
e p ip h y s e a l  en larg ra iien t ; the}^ make t h e i r  a p p e a ra n c e  a f t e r  t h e  
a b o v e - d e s c r ib e d  e a r l y  cha.nges have  l a s t e d  f o r  some m onths and 
may now be  b r i e f l y  n o t e d . I t  u s u a l l y  h a p p en s  t h a t  t h e  f i r s t -  
m en t io n e d  o f  t h e s e  o sseous  a n o m a lie s  c l o s e l y  f o l lo w s  "he  p r o -  
dromial symptoms r e s u l t i n g  from t h e  d i g e s t i v e , r e s p i r a t o r y  o r  
n e rv o u s  a f f e c t i o n s  ; t h i s  r i b - b e a d in g  i s  th e  f i r s t  d e f i n i t e  s ig n  
d i s c o v e r a b l e  ## t h e  s t a g e  o f  d e f o r r n a t i o n . l t  c o n s i s t s  o f  t h e  
o c c u r r e n c e  o f  t h i c k e n e d  h o d u le s  on each  s i d e  o f  th e  c h e s t  fo rm - 
ing /w h en  se e n  #o2iaiett.dvelÿfthe c h a r a c t e r i s t i c  r i c k e t y  r o s a r y .  
The b e a d in g  can  a t  f i r s t  o n ly  be d e t e c t e d  by c a r e f u l  p a l p a t i o n  
w i th  th e  f i n g e r s ; b u t ,w i th  t h e  s low  p r o g r e s s  o f  t h e  d i s e a s e , t h e  
t h i c k e n e d  nodes  become more p ro m in e n t  and  d e t e c t a b l e  w i t h  
m a c ro sc o p ic  e a s e .T h e s e  h e a d in g s  a re  th e  outcome o f  a  h y p e r p l a s ­
i a  o c c u r r in g  a t  th e  j u n c t i o n  o f  t h e  t i b s  w i t h  t h e i r  c a r t i l a g e s ,  
and a r e  b e s t  a p p r e c i a b l e  a t  t h e  lo w e r  p a r t  o f  t h e  c h e s t  b e tw een  
th e  f o u r t h  and n i n t h  r i b s .T h e  t h i c k e n i n g  i s  even  g r e a t e r  on t h e  
u n d e r  s u r f a c e  o f  t h e  r i b s ,w h e r e  sm a l l  p a t c h e s  o f  c o l l s p se  o f  
t h e  lu n g  s u b s ta n c e  may be p ro d u c e d  by  p r e s s u r e  t h e r e o n . I  have  ' 
o f t e n  se e n  r i b - b e a d i n g  p r e s e n t  a t  t h e  ag e  o f  t lo ree  m o n th s , th o u g  
- h  a t  t h a t  t im e  t h e y  have  seldom  b e en  l a r g e ;  I  have a l s o  b e en  
a b le  t o  d e t e c t  th e  commencement o f  t h e i r  f u t u r e  r i p e  p r e s e n c e  
as e a n y  a s  one month and  d i s s e c t i o n  h a s  r e v e a l e d  t h e i r  p r e s ­
ence i n  t h e  i n f a n t  a t  b i r t h . T h e s e  beads  i n c r e a s e  i n  s i z e  up t o  
t h e  end o f  t h e  s e c o n d  y e a r  and t h e n  s lo w ly  d im in i s h  and t a k e  
t h e i r  d e p a r t u r e . I  have  seldom  se e n  them a f t e r  th e  age o f  f i v e   ^
y e a r s  and I  have  n e v e r  been  a b l e  t o  d e t e c t  them  i n  t h e  a d u l t .
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The tViorax o f  t h e  r a c h i t i c  i n f  a n t , b e i n g  s o f t  and d e f i c i e n t  i n  
e l a s t i c i t y , i s  sucked  i n  on e i t h e r  s i d e  d u r in g  i s r i r a t i o n , a i d e d  
by a tm o sp h e r ic  p r e s s u r e . V e r t i c 5(L and  l a t e r a l  g ro o v e s  a r e  so 
form ed and l a t e r  become c h a r a c t e r i s t i c  o f  t h e  d i s e a s e ,T h e  
u n d e r ly in g  lu n g s  may show a r e a d  o f  c o l l a p s e  and co m p en sa to ry  
e m p h y s e m a ,p a r t i c u la r ly  i n  th e  p r e s e n c e  o f  b r o n c h i a l  c a t a r r h ,T h e  
s te rn u m  p r o j e c t s  fo rw a rd s  and t h e r e  may be t r a n s v e r s e  s u l c i  
j u s t  below t h e  n i p p l e  l i n e  on e i t h e r  s i d e j i n  c o n t r a s t  t o  t-Tiese 
t r a n s v e r s e  c o n s t r i c t i o n s  t h e  lo w e r  r i b s  a r e  a p t  t o  be e v e r t e d  
above t h e  l a r g e  b e l l y ,w h i c h  i s  so p rom inen t a  f e a t u r e  o f  th e  
d i s  e a s e .E n la rg e m e n t  o f  th e  e p ip h y s e a l  c a r t i l a g e ,  e s p e c i a l l y  a t  
t h e  w r i s t s  and  a n k l e s , i s  a n o th e r  im p o r ta n t  e a r l y  i n d i c a t i o n  of 
r i c k e t s  and due t o  t h i c k e n i n g  a t  th e  l i n e  o f  o s s i f i c a t i o n ; i t  
i s  u s u g l l y  o f  l a t e r  o c c u r r e n c e  tE a n  loeading o f  th e  ril)S , th o u g h  
b o th  c o n d i t i o n s  a r e  o f  e a r l y  o n s e t  a s  r i c k e t s  makes f o r  t h e  
p a r t s  o f  th e  o s s e o u s  system  i n  w hich  developm ent i s  i n  most 
a c t i v e  p r o g r e s s  and i n t e r f e r e s  w i th  t h e  f o r m a t io n  o f  norm al 
b o n e .T h e re  i s  so m e th in g  t h a t  i s  re m a rk a b ly  s t r i k i n g  i n  t h é s  
s w o l le n  a p p e a ra n c e  o f  t h e  a f f e c t e d  e p i p h y s e s , t h e  a s s o c i a t e d  
a e t i  d i l a t i o n s  b e in g  p e c u l i a r l y  l o o s e  and  f l a i l - l i k e  th r o u g h  
w eakening  o f  t h e  c o n t r o l l i n g  l ig a m e n t s  a l lo w in g  o f  y ie ld in .T  to  
w e ig h t  o r  s u s t a i n e d  movement .Rega2jp.ng th e  ch an g es  i n  th e  s k e l -  
a t a i  conponem ts o c c u r r in g  a f t e r  th e  f i r s t  y e a r  o f  l i f e , i t  may 
be n t e d  t h a t  th e  d e f o r m i t i e s  become more c o n sp ic u o u s  a s  w i l l  
p r e s e n t l y  be  s e e n .T h e  d i s e a s e  does n o t  s p a r e  a  s i n g l e  bone i n  
t h e  body; f o r  i t s  e f f e c t s  may b e  se en  i n  th e  h e a d , t h e  tru.nk' and 
th e  e x t r e m i t i e s , i . e . , i n  e v e ry  p a r t  o f  t h e  s k e l e t o n .T h e  p a r t s  
o f  t h e  o s s e o u s  s}/stern w hich  su i*fer m o s t ,a n d  th e  u s u a l  o r d e r  o f  
t h e i r  f r e q u e n c y ,  a r e  th e  he a d ,  r i b s , s p in e  and p e l  v i s , T h e  t h i c k e n ­
in g  o f  t h e  l im b s  ms u s u a l l y  o b s e rv e d  b e f o r e  d e f o r m i t i e s  a p p e a r  
i n  o t h e r  p a r t s  o f  t h e  b o d y .G u è r in  sa y s  t h a t  i t  i s  an i n c o n t e s -  
t i b l e  laW jé lim ts t  m t h o u t  e x c e p t i o n , t h a t  r i c k e t s  p r o c e e d s  i n  th e  
d e fo r m a t io n  o f  th e  s k e l e t o n  from  below upw ards and t h a t  t h e  
d e f o r m i ty  o f  t h e  s p in e  i s  t h e  l a s t  t o  make i t s  a p p e a ra n c e .H e  
g iv e s  th e  f o l lo w in g  a s  th e  o r d e r  i n  w hich  t h e  v a r i o u s  p a r t s  o f  
t h e  s k e l e t o n  un d e rg o  d e f o r m l t y : ? i r s t , s w e l l i n g  o f  t h e  e p ip h y s e s  
o f  t h e  lo w e r  l im b s  .S econd , d e v i a t i o n s  o f  t h e  k n ee  ; t h i r d ,  c u r v a t ­
u r e  o f  t h e  t i b i a  and  f i b u l a . P o u r t h ,  c u r v a t u r e  of th e  fem ur a .  
F i f t h ,  s w e l l i n g  o f  t h e  w r i s t  and d e v i a t i o n  o f  th e  p e l v i s  . S i x t h ,  
s w e l l in g  and d e fo r m i ty  o f  t h e  r i b s , s c a p u l a e , c l a v i c l e s  and 
s p in e  .B ut t h i s  la w  o f  G u é r in ' s  c an n o t  be a c c e p t e d  nowadays ; f o r , 
a s  a  r u l e , d e f o r m i t i e s  do n o t  a p p e a r  f i r s t  i n  t h e  lo w e r  e x tre m ­
i t i e s  . I n d e e d ,  i f  c r a n i o t a b e s  be  t a k e n  a s  a  sinpptom o f  r i c k e t s ,  
th e  a f f e c t i o n  shows i t s e l f  q u i t e  e a r l y  i n  t h e  c r a n i a l  bones  
and  t h e  t h i c k e n i n g  o f  th e  e p ip h y s e s  o f  t h e  w r i s t s , a s  w e l l  a s  
t h e  b e a d in g  o f  t h e  r i b s , c a n  u s u a l l y  be d e t e c t e d , -  e s p e c i a l l y  
i f  t h e  c h i l d  i s  a b le  t o  c r a w l , -  some t im e  b e f o r e  any s w e l l i n g  
o r  c u r v a t u r e  can be  d e t e c t e d  i n  th e  lo w e r  l im b s  .C hance , i n  h i s  
work on "Bodil}/- Defom itiesy]jS.*21l)rem arks t l m t  he k e p t  a  r e c o r d  
o f  s i x  h u n d red  c a s e s  and o b s e rv e d  how many p a r t s  o f  t h e  body 
w ere  a f f e c t e d  when th e  c h i l d  was f i r s t  b ro u g h t  f o r  t r e a tm .e r t  , 
a c c o rd in g  to  t h e  m o th e r .T h e re  was m e n t io n  o f  t h e  l e g  i n  4 2 0 , th e  
arm i n  2 0 2 , t h e  s p in e  i n  2 8 , t h e  c h e s t  i n  2 0 , th e  h e ad  i n  t h e  saxae 
number .He s a y s  t h a t  the  m o th e r  d o u b t l e s s  o v e n i o k e d  t h e  e n l a r g ­
ement o f  t h e  w r i s t s ,w h i c h  w ere  a lw ays e n la r g e d  when t h e  c h i l d  
f i r s t  came u n d e r  h i s  o b s e r v a t i o n . I n  90 c g s e s  two p a r t s  o f  the  
s k e l e t o n  w ere  found  a f f e c t e d  a t  th e  same t im e  -  so  t h a t  t h e  
number 600 s h o u ld  be i n c r e a s e d . l t  h a s  b e e n  my e x p e r ie n c e  t h a t  
m o th e rs  a lm o s t i n v a r i a b l y  f a i l  t o  d e t e c t  t h e  e a r l y  s i g n s  o f  t h e  
d i s e a s e  i n  th e  he a d ,  c h e s t  and r i b s  .p ro m in en ce  o f  t h e  f o r e h e a d ,  
s l i g h t  f l a t t e n i n g  o f  th e  t h o r a x , o r  a  f a i n t  b e a d in g  o f  th e  t i b s ,  
w ould  p a s s  u n o b s e r v e d ;b u t  , a s  soon a s  th e  c fe i ld  b e g in s  to  w a lk , 
t h e  s o f t  bones  bend and th e  p r e s e n c e  o f  th e  d i s e a s e  i s  s u s p e c t ­
ed .T hen  t h e  m o th e r , f e a r f u l  l e s t  t h e  c h i l d  s h o u ld  grow u p  w i th  
bowed o r  bandy - 1  e g s , b r i n g s  i t , p e r h a p s  i n  g r e a t  h a s t e , f o r  m ed ic ­
a l  a t t e n t i o n . l t  i s  p o s s i b l e  t h a t  t h i s  f a i l u r e  to  d e t e c t  th e  
e a r ]  y  d e f o n n i t i e s  accountiS f o r  th e  l a r g e  number o f  c a s e s  t h a t  
have  b en d in g  o f  t h e  lo w e r  l im b s  when f i r s t  o b se rv e d .T h e  same  ^
a u th o r  a l s o  g i v e s  a  t a b l e  to  show t h e  frequenc}/- and th e  v a r i o u s  
d e f o r m i t i e s  o f  th e  u p p e r  and lo w e r  l im b s  . I n  th e  l a t t e r  t h e  
c u r v a t u r e s  u s u a l l y  a p p e a r  b e f o r e  th o s e  i n  th e  fo rm er  a r e  a p p re ­
c i a b l e . B u t  t h i s  o n ly  h o ld s  good i f  t h e  c h i l d  h a s  b e en  s i t t i n g  
up much i n  t h e  pag o d a  a t t i t u d e  or h a s  t r i e d  t o  w alk  e a r l y :  
o t lm rw is e  d e f o r m i t i e s  o f  t h e  u p p e r  e x t r e m i t i e s  may be t h e  f i r s t  
t o  come u n i e r  o b s e r v a t i o n . I n  h i s  600 c a s e s  t h e r e  was k n o c k -k n e e  
i n  396, c u r v a t u r e s  o f  t h e  t i b i a  and f i b u l a  i n  368, e n la rg e m e n t
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o f  th e  a n k le s  i n  300, c u r v a t u r e  of  th e  fem ora  i n  1 4 2 ,Out o f  
t h e s e  c a s e s  216 were k n o c k -k n e e s  and c u r v a t u r e s  and 1 7 0  c u r v a t ­
u r e s  w i th o u t  any a f f e c t i o n  o f  th e  k n e e s .T h e  p e l v i s  was a f f e c t e d  
i n  o n ly  16 c a s e s . I  have o f t e n  s e e n  r i c k e t s  a t t a c k  two or more 
p a r t s  o f  t h e  s k e l e t o n  a t  t h e  same t im e  -  f o r  i n s t a n c e , / /  t h e  
w r i s t  and t h e  t i b i a ,  t h e  w r i s t  and th e  r i b s ,  o r  ev en  th e  w r i s t  
and t h e  t i b i a  and t h o r a x  o r  th e  w r i s t  and t h e  k n ee  and t h e  
h e a d . I n  some c a s e s , i f  a  more m in u te  exaxa in a tion  oT t h e  bones 
i s  p r a c t i s e d ,  s i g n s  o f  t h e  d i s e a s e  w i l l  be found  i n  n e a r l y  a l l  
p a r t s  o f  th e  body.T he s k e l a t a l  com ponents a f f e c t e d  by r i c k e t s  
u l t i m a t e l y  become e b u rn a te d  and a c q u i r e  a  c o n d i t i o n  o f  ex trem e  
% ardnes8 ,m a s s iv e n e s s  and s t r e n g t h  much i n  e x c e s s  o f  th e  n o rm a l . 
The i n c r e a s e d  d e p o s i t i o n  o f  bone ma}/- be so g r e a t  t h a t  th e  med- 
u l l a r } /  c a n a l  may be p a r t i a l l y  o b l i t é r â t ed.The d i s e a s e  seems to  
h av e  a  p r e d i l e c t i o n  f o r  f i l l i n g  up t h e  c o n c a v i ty  o f  th e  bone 
w i th  an  o s se o u s  o u t g r o w t h , j u s t  a s  i f  n a t u r e  were t r y i n g  t o  
S p l i n t  up t h e  w eak es t  p a r t .T h e  e b u r n a t io n  and h y p e r o s t o s i s , when 
once commenced,does n o t  c e a s e  f o r  some tim e a f t e r  t h e  d i s a p p ­
e a r a n c e  o f  th e  r a c h i t i c  a t t a c k  and u n t i l  t h e  e a r t h y  s a l t s  have 
been  renew ed and d e p o s i t e d .T h i s  a c t i v i t y  may l e a d  t o  t h e  p r o d ­
u c t i o n  o f  e x o s to s e s  and bony s p i c u l e s , o f t e n  o f  g r e a t  s i z e ,w h ic h  
a r e  e s p e c i a l l y  a p t  t o  o c c u r  on t h e  s p i n e  o f  th e  t i b i a . T h e i r  
p r e s e n c e  n o t  i n f r e q u e n t l y  i s  t h e  cau se  of c o n s i d e r a b le  in c o n v -  
e n i e n c e , a 3 i n  l o , t e r  l i f e  t h e y  may l e a d  to  s t i f f n e s s  o r  a n k y lo s ­
i s  o f  th e  a r t i c u l a t i o n s j i n d e e d ,  oo m fort 'ab le  movement may be 
impeded by  a  te n d e n c y  t o  i n t e r l o c k . I n  t h e  w o rs t  c a s e s  t h e  d e f o r  
- m i t i es Eafet f o r  l i f e , b u t  i n  m i l d e r  ones improvement o c c u rs  
when t h e  p a t i e n t  i s  from  f o u r  to  seven  y e a r s  o f  age ; r e p o r t s  o f  
sc h o o l  i n s p e c t o r s  show t h a t  many c h i l d r e n  have th e  d i s e a s e  
r e l i c s  .R i c k e t s  i m j u r i o u s l y  a f f e c t s  th e  e n t i r e  p h y s iq u e  o f  th e  
c h i l d ;  i n  b ad  c a s e s  t h e  bones  rem a in  s t u n t e d ,  c u rv e d  and b e n t ;  
t h e  j o i n t s  a r e  k n o c k e d "  and  t h e  m u s c le s  a r e  p o o r l y  d e v e lo p e d .  
In  t h e  w o rs t  c a s e s  th e  e v i l s  p ro d u c e d  i n  t h e  e a r l y  y e a r s  n e v e r  
p a s s  a w ay ,b u t  l e a v e  t h e  i n d i v i d u a l  i n  some r e s p e c t  p h y s i c a l l y  
u n so u n d , incapacit} /-  f o r  h a r d  work b e in g  p e rh a p s  due t o  d e b i l i t y  
o r  e n g r a f t e d  t u b e r c u l o s i s  o r  bow legs and  th e  l i k e ; f l a t - f o o t  
w ould  a l s o  d i s q u a l i f y  f o r  t h e  army, p o s t - o f f i c e  and  so f o r t h .
I f  t h e  r a c h i t i c  c h i l d  i s  a b le  to  w a l k , i t s  g a i t  i s  o f t e n  w a d d l in  
- g ,  d u c k - l i k e  o r  s tu m b lin g  . I f  f a t  and h e av y  w i th  p ro m in en t  c a l ­
v e s  and some s p i n a l  l o r d o s i s  from m u s c u la r  w e a lrn e s s , th e  p r e s e n ­
ce  o f  p s e u d o h y p e r t r o p h ic  p a r a l y s i s  ma}/- be  s u g g e s te d ;b u t  i n  
r i c k e t s  p u r e  and  s im p le  tlie k n e e - j e r k s  a r e  p r e s e n t  -  n o t  a b se n t  
a s  i n  t h e  c o n d i t i o n  j u s t  nam ed;and  th e  d iÆ fa i r e i i t ia t io n  be tw een  
t h e  two a f f e c t i o n s  i s  a id e d  by  th e  f a c t  t h a t  i n  p s e u d o h y p e r t r ­
o p h ic  p a r a l y s i s  t h e  c h i l d  l e v e r s  i t s e l f  up by  p l a c i n g  i t s  hands 
upon  i t s  k n e e s  and f à n d s  th e  lo c o m a to r : /  a c t s  o f  c o n s i d e r a b le  
d i f f i c u l t y . A l t h o u g h  i n  s e v e r e  a t t a c k s  o f  r i c k e t s  t h e  c h i l d  
seems to  be v e ry  i l l , t h e  d ang er  t o  l i f e  i s  n o t  i n  p r o p o r t i o n  t o  
t h e  i n t e n s i t y  o f  t h e  phenomena o b se rv e d .T h e  d i s e a s e  i n  i t s e l f  
i s  s e ld o m ,-  some w r i t e r s  s a y  n e v e r , -  f a t a l ; f o r  i t  i s  t h e  compl­
i c a t i o n s  w h ich  a r e  so a p t  t o  carry o f f  tl:e  p a t i e n t ,p a r t  i c u l  a r l y  
d i s e a s e s  o f  t h e  b r o n c h i , l u n g s , i n t e s t i n e s  and n e rv o u s  s}/-stem.
VARIETIES
T here  a r e  so many e x p r e s s io n s  c l i n i c a l l y  o f  t h e  r a c h i t i c  
d y s c r a s i a  t h a t  i t  h a s  b e e n  c o n s id e r e d  a d v i s a b l e  by  some to  
c o n s i d e r  th e  d i s e a s e  u n d e r  th e  above h e a d in g ;w h e re a s  o t h e r s  
have  d e v o te d  c o n s i d e r a b l e  i n g e n u i t y  to  the  i n v e n t i o n  o f  c l a s s i ­
f i c a t i o n s  a c c o rd in g  t o  t h e  p red o m in an ce  o f  c e r t a i n  symptoms i n  
c e r t a i n  c a s e s .  T here  seems u t i l i t y  i n  c o n s i d e r i n g  th e  v a r i o u s  
t y p e s  o f  th e  a f f e c t i o n  i n  a p p r o p r i a t e  d e t a i l :
A cute  Form
T h is  v a r i e t y  o f  r i c k e t s , w h i c h  i s  a l s o  te rm e d  m u l t i p l e  
e p i p h y s i t i s  o r  m u l t i p l e  p e r i o s t i t i s  o f  t h e  lo n g -b o n e  j o i n t s , -  
i s  c h a r a c t e r i s e d  by  a  r a p i d  o n s e t  o f  i l l n e s s  c u lm in a t in g  i n  a 
c o n d i t i o n  o f  marasmus and c a c h e x ia ;  b u t , a s  i t  i s  now g e n e r a l l y  
r e c o g n i s e d  a s  s c u r v y ,n o t  r i c k e t s , i t  i s  s c a r c e l y  d e s e r v in g  o f  
i n c l u s i o n  i n  r a c h i t i c  c l a s s i f i c a t i o n s .  I n  i t , t h e  c h a n g e s ,w h ic h  
i n  th e  o r d in a r y  form  o f  r i c k e t s  a r e  o f  v e ry  s low  e v o lu t i o n ,  
o c c u r  r a p i ( i l ly , th e  p a t i e n t  p e rh a p s  seem ing q u i t e  w e l l  p r i o r  t o  
i t s  i n i t i a ,  m a n i f e s t  a t  i o n s  .T h e re  h a s  been  a  c o n s i d e r a b le  amount 
o f  d i s p u t a t i o n  i n  th e  p a s t  r e g a r d i n g  i t s  h a t u r e ,  some i n s i s t i n g  
t h a t  i t  i s  a  a  d i s e a s e  by i t s e l f  and an e x p r e s s io n  o f  a  c o n s t ­
i t u t i o n a l  p r e d i s p o s i t i o n , o t h e r s  m a i n t a i n in g  t h a t  i t  i s  an
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a c u te  form o f  r i c k e t s  o r  an a c tu a l  in f lo w  mat i o n  o f  t h e  b o n e s .
As s t a t e d , i t  seems p r o b a b le  and  i s  u e u a l l y  h e l d  t o  be n o t  p u re  
r i c k e t s , b u t  r i c k e t s  i n  a s s o c i a t i o n  m t h  i n f a n t i l e  s c u rv y ,w h ic h  
was fo rm e r ly  known a s  h a em o rrh ag ic  s c u rv y  o r  s c u rv y  r i c k e t s .  
G l i s s o n  spoke o f  th e  o c c u r r e n c e  o f  s c u rv y  i n  c o n n e c t io n  w i th  
r i c k e t s , b u t  t h e  d i s e a s e  seems to  have been  l o s t  s i g h t  o f  u n t i l  
two c e n t u r i e s  l a t e r  when M fll le r  d e s c r i b e d  some c a s e s  u n d e r  th e  
t i t l e  o f  " a c u te  r i c k e t s "  -  a  te rm  w h ich  was a d o p te d  by  v a r i o u s  
c o n t i n e n t a l  w r i t e r s  o f  n o t e . I n  l 8 7 3 , J a l l a n d  r e p o r t e d  a  c a s e ,  
a  c h i l d  o f  1 0  m o n th s ,w h ic h  he r e g a r d e d  a s  i d e n t i c a l  w i th  th e  
s c u rv y  o f  a d u l t s  .A n o th e r  one was r e p o r t e d  t h r e e  y e a r s  l a t e r  by 
Thomas Sm ith,who d e s c r i b e d  i t  a s  an  i n s t a n c e  o f  haem .orrhagic  
p e r i o s t i t i s  o f  severa], o f  th e  lo n g  b o n es  w i th  s e p a r a t i o n  o f  th e  
®pip^ys®s>but f a i l e d  t o  r e c o g n i s e  i t s  s c o r b u t i c  n a t u r e . Cheadle 
was th e  f i r s t  t o  p o i n t  out t h e  i d e n t i t y  o f  s u c h  c a s e s  w i th  th e  
s c u rv y  o f  a d u l t s ,w h i c h  h e  d id  in  l8 7 8 .H e  s a y s  t h a t  th e  conditio .y  
may be  p ro d u c e d  by  a  d i e t  c o n s i s t i n g  s o l e l y  o f  p r e s e r v e d  fo o d s ,  
su c h  a s  d r i e d  m ilk  o r  p e p to n i s e d  m i l k , d r i e d  m ilk  o r  s o - c a l l e d  
h um an ised  m i l k . I n  o l d e r  c h i l d r e n  t h e  a f f e c t i o n  o c c a s i o n a l l y  
o c c u r s  when th e y  a r e  k e p t  on a  d i e t  l a c k i n g  y e g t t i b i e s . T h e  
p r i n c i p a l  l e s i o n s  a r e  to  be found  i n  t h e  bo n e s .T h e  p e r io s te u m  
o f  an a f f e c t e d  bone i s  t h i c k  ene d , v a s  c u l  a r  and  s e p a r a t e d  from  
t h e  bone by b l o o d - c l o t  .T h e re  a r e  no inflaxnmator}/- s i g n s j t h e  
m u sc le s  o f  t i ie  a f f e c t e d  r e g i o n  may b e  i n f i l t r a t e d  w i th  serum  
o r  b lo o d .T h e r e  i s  c o n s i d e r a b le  r a r e f a c t i o m  o f  th e  b o n e s ,  th e  
c a n c e l lo u s  t i s s u e  b e in g  very  p o ro u s  and th e  norm al marrow r e p l ­
a c e d  by  a  h i g h l y  v a s c u l a r  c o n n e c t iv e  t i s s u e . T h i s  r a r e f a c t i o n  i s  
s a i d  t o  b e  due t o  dela^red o s s i f i c a t i o n . T h e  s e r o u s  c a v i t i e s ,  
j o i n t s ,  e t c . ,m a y  show h aem o rrh ag es  .The o c c u r re n c e  of p e r i o s t e a l  
haem orrhage  and  t e d d e r  ne s s ,h a e m o rr ia a g ic  s t o m a t i t i s ,  and so m e ti  
-mes o f  h a e m a t u r i a , c h a r a c t e r i s e s  t h i s  d i s e a s e . I n f a n t i l e s c u rv y  
u s u a l l y  o c c u rs  be tw een  t h e  age o f  s e v e n  m onths and  two y e a r s .  
The c h i l d  c r i e s  w henever i t  i s  h a n d le d  o r  d i s t u r b e d . T h e r e  i s  
m arked t e n d e r n e s s  o f  one or more of t h e  l i m b s , e s p e c i a l l y  t h e  
lo w e r  o n e s ; t h e r e  i s  p e rh a p s  l o c a l  s w e l l i n g  o r  oedema o f  tlie  
f e e t  o r  t h i g h s ; a n d  t h e r e  n o t  i n f r e q u e n t l y  i s  a l s o  a  c o n sp ic u o u s  
r e d n e s s  u n d e r  t h e  n a i l s .  The l e g s  hang down a s  i f  p a r a l y s e d ,  
t h e  i n f a n t  n o t  moving them on a c c o u n t  o f  p a i n  and t e n d e r n e s s .  
When a  t o o t h  i s  o u t , t h e  s u r r o u n d i r g  gum i s  se en  to  be p u r p l e  
and s w o l le n .T h e re  i s  o f t e n  more o r  l e s s  b r i g h t  b lo o d  i n  th e  
t h e  u r i n e  o r  f a e c e s  o r  c o n t u s i o ^ - l i k e  m arks on t h e  s u r f a c e  o f  
t h e  b o d y .B le e d in g s  may t a k e  p l a c e  i n t o  the  o r b i t a l  c a v i t y  o r  
v i s c e r a  and th e  p a t i e n t  may a p p e a r  to  be v e r y  anaem ic  a t  t im e s .  
I t  i s  e a sy  t o  r e c o g n i s e  s e v e r e  i n s t a n c e s  o f  th e  d i s e a s e , b u t  th e  
m i ld  o r  e a r l y  ones may be  o v e r lo o k e d ; th e  k i n d  o f  d i e t  and  th e  
f é s u l t  o f  t r e a tm e n t  a r e  o f  a s s i s t a n c e  i n  d i f f e r e n t i a t i o n . I n f a ­
n t i l e  p a r a l y s i s ,  w h ich  may be m is ta k e n  f o r  t h e  co nd i t i  o n , shows 
no s w e l l in g  o f  t h e  a f f e c t e d  l im b  and t h e r e  i s  an a b sen ce  o f  
t h e  o t h e r  s i g n s  o f  scuvy .B e low  t h e  age o f  one y e a r  rheum atism  
i s  se ldom  s e e n ,T h e  s w e l l in g  i n  i n f a n t i l e  s c u r v y  i s  n o t  l i m i t e d  
t o  t h e  l o c a l i t y  o f  t h e  e p ip h y s e s ,w h ic h  f a c t  d i s t i n g u i Ë i e s  i t  
from  e p i p h y s i t i s . I n  th e  c a s e  o f  p e r i o s t i t i s  t h e r e  may b e  some 
d i f f i c u l t y  i n  th e  d ia g n o s is  , i f  t h e r e  a r e  no h a em o rrh ag es  i n  
t h e  gums and  i f  o t h e r  d i s t i n c t i v e  s ig n s  o f  s c u rv y  a re  a b se n t  .A 
h i g h  t e m p e r a tu r e  would p r o b a b ly  i n d i c a t e  p e r i o s t i t i s , a  norm al 
one b e in g  t h e  u s u a l  h a p p e n in g  i n  s c u rv y .T h e  p r o g n o s i s  i s  u s u a l ­
l y  g o o d ,a s  u n d e r  p r o p e r  f e e d in g  t h e r e  i s  a  c o m p a r a t iv e ly  rapid 
f e c o v e r y .
C a t a r r h a l  Form 
C ases o f  t h i s  ty p e  a r e  much t r o u b l e d  by  a t t a c k s  o f  b ro n ­
c h i t i s ,  w i th  a p p e a ra n c e  o f  t h e  c h a r a c t e r i s t i c  d e f o r m i t i e s  a t  
t h e  t e n t h  m onth o r  l a t e r .
C o n g e n i ta l  Form 
I t  may h a rp  en  t h a t  an i n f a n t  i s  b o rn  ra o  h i t  i c , th o u g h  
t h e r e  i s  some u n c e r t a i n t y  a s  t o  t h e  f re q u e n c y  o f  t h i s .  The 
l e s i o n s  a r e  s i m i l a r  to  t h o s e  seen  in  th e  o r d i n a r y  fo rm  o f  th e  
d i s e a s e , t h e  s p e c i a l  f e a t u r e ,h o w e v e r ,b e i n g  th e  f r e q u e n c y  o f  
f r a c t u r e s , o f t e n  c o m p le t e ,o f  t h e  long  b o n e s .S u c h  f r a c t u r e s  have 
b een  known to  o c c u r  w i t h in  th e  u t e r u s ;A s h b y  t e l l s  o f  an  i n s t ­
ance  i n  which d e fo rm ity  o f  t h e  c h e s t  was p r e s e n t  a t  t h e  age o f  
f o u r t e e n  d a y s , t o g e t h e r  w i th  s e v e r a l  f r a c t u r e s  o f  th e  lo n g  
b o n e s .S o m e tim e s ,h o w e v e r , th e  bones  a r e  m e re ly  b e n t  .The c ran iu m  
may be in c o m p le te ly  o s s i f i e d .S o m e t im e s  th e  f r a c t u r e s  u n i t e ; b u t  
i n  n o t  a  few i n s t a n c e s  th e y  do n o t o r  a r e  ver^r t a r d y  i n  t h e i r  
h e a l i n g .
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F o e t a l  Form
T h is  v a r i e t y  o f  r i c k e t s  h a s  a l s o  been  d é s i g n â t e d "a c h o n d r-  
o p l a s i a ,  " c h o n d ro d y s t r o p h ia  f o e t a l  i s "  and  " f o e t a l  c r e t i n i s m " ,
BBt i n  c o n s id e r in g  i t  one s h o u ld  b e a r  i n  m ind t h e  f a c t  t h a t  
t h e  l a t e s t  r e s e a r c h e s  would a p p a r e n t l y  t e n d  t o  n e g a t iv e  th e  
a l l e g e d  o c c u r re n c e  o f  r i c k e t s  w h i l s t  t h e  c h i l d  i s  i n  t h e  u t e r ­
u s ,  a s  w e l l  a s  t o  w a r r a n t  t h e  c l a s s i f i c a t i o n  of su ch  a l l e g e d  
i n s t a n c e s  u m d e ir //  t h e  h e a d in g  o f  o s t e o p o r o s i s  o r  o s t e o g e n e s i s  
im p erfec ta .C ornby  t h i n k s  t h a t  no one i s  b o rn  r a c h i t i c  , r a t h e r  
one becomes r a c h i t i c  a f t , e r  b i r t h w o u l d  a ls o  have i t  t h a t  
f o e t a l  r i c k e t s , -  w i th  i t s  d e f o r m i t i e s ,  i t s  m u l t i p l e  f r a c t u r e s  
and  i t s  a n o m a lie s  o f  o s s i f i c a t i o n , -  p r e s e n t s  a  number o f  u n r e l ­
a t e d  phenomena which do n o t  b e lo n g  t o  r i c k e t s  as  i t  i s  o r d i m r -  
i l y  k n o w n .I t  i s  l i k e w i s e  h e l d  t h a t  many o f  t h e  c h i ld r e n  b o m  
u n d e r - s i z e d  and d e fo rm e d ,an d  d e s c r i b e d  a  f o e t a l  r i c k e t s , a r e  
p r o b a b ly  i n s t a n c e s  o f  a c h o n d r o p la s i a  f o e t a l i s ,  w hich  i s  d i s e a s e  
d e s c r i b e d  bjr P a r r o t ,w h o  m a in ta in e d  t h a t  a  d e f e c t  f a  th e  d e v e l ­
opment o f  c a r t i l a g i n o u s  bone was r e s p o n s i b l e  f o r  t h e  sax e .E v e n  
b e f o r e  t h i s  o b s e r v a t i o n  t h e  me.lady was r e g a r d e d  a s  f o e t o l  r i c k ­
e t s  and , a s f a r  back as  1856 , V irchow  drew a t t e n t i o n  to  t h e  l a r g e  
h ead  and  s h o r t  l im b s  o f  some o f th e  i n f a n t s  w hich  he s t u d i e d  a t  
t h e  tim e o f  b i r t h . F i f t e e n  y e a r s  l a t e r , W i n k l e r  d i f f e r e n t i a t e d  
tî'je d i s e a s e  from ordinar}^ r i c k e t s  and p ro p o s e d  f o r  i t  th e  name 
r a c h i t i s  mi c r  omi e l  a  ;K auf Anann c a l l e d  t h e  d i s e a s e  c h o n d r o d y s t r ­
o p h ia  f o e t a l i s  and Depaul i n s i s t e d  t h a t  a c h o n d r o p la s ia  and r i c ­
k e t s  a r e  q u i t e  d i s t i n c #  m a la d i e s ,  P i e r r e  M arie  su p p ly in g  con­
t r a s t  m easu rem en ts  o f  th e  body i n  h e a l th ,  and  th e  fo rm e r  d is e a s e -  
Some tw e n ty  y e a r s  ago a  c a s e  was r e p o r t e d  o f  a  nev/born c h i l d ,  
a p p a r e n t l y  r a c h i t i c ,w hich  p r e s e n t e d  a  makked r a r e f a c t i o n  o f  t h e  
b o n e s ,w i t h  a  t h i n  l a y e r  o f  o s s e o u s  m a t e r i a l  s u r ro u n d in g  a  d i l a t ­
ed m e d u l la ry  c a n a l  f u l l  o f  m arrow .T here  i s  e x te n s iv e  r e s o r p t ­
io n  o f  b o n e ,w h ic h  c o n d i t i o n  i s  no t  p r e s e n t  i n  o r d i n a r y  r i c k e t s .  
H i s t o l o g i s t s  have d e m o n s t r a te d  t h a t  t h e  d e f e c t i v e  g ro w th  i s  due 
t o  a  r u d im e n ta r y  and i r r e g u l a r  a rrang em en t o f  t l ie  p r o l i f e r a t i n g  
c a r t i l a g e  c e l l s , w i t h  in g ro w th  o f  c o n n e c t iv e  t i s s u e  from  th e  
p e r io s te u m  l e a d i n g  t o  s e p a r a t i o n  of t h e  e p ip h y s i s  and s h a f t  ; 
t h e r e  may be w ide s e p a r a t i o n  o f  t h e  c raA A il s u t u r e s . I n  t h e  s o -  
c a l l e d  f o e t a l  r i c k e t s  t h e  l im b s  a r e  s h o r t , s t u n t e d  and b e n t  ; th e  
h e ad  i s  l a r g e , b u t  i t s  b o n e s / a s  w e l l  e.s t h o s e  o f  t h e  t h o r a x , p r e ­
s e n t  no d e f o r m i t i e s ; t h e  f i n g e r s  a r e  e q u a l l y  lo n g  and sprea,d  out 
a t  t h e i r  d i s t a l  e x t r e m i t i e s  i n t o  what t h e  F re n ch  te rm  t h e  
" t r i d e n t  hand  V it would seem, t h e n ,  t h a t  a  p r o p o r t i o n  o f  th e  c a s e s  
o f  f o e t a l  r i c k e t s  s h o u ld  be c l a s s i f i e d  a s  a c h o n d r o p la s ia ,w h ic h  
a l s o  m ust be r e g a r d e d  a s  a  d i s e a s e  o f  f o e t a l  c a r t i l a g e  p r e c e d ­
in g  th e  p e r i o d  o f  bone fo r m a t io n  and w i th o u t  r e l a t i o n  t o  t h e  
t r u e  r a c h i t i c  d is  ease .W hen a  c h i l d  b o rn  w i th  t h e  s o - c a l l e d  f o e ­
t a l  r i c k e t s  i s  s u b m i t t e d  t o  e x a m i n a t i o n , i t  is ,  found  t h a t  t h e  
bones o f  t h e  s k u l l , r i b s  and  l im b s  a r e  i m p e r f e c t l y  c a l c i f i e d , v r i t  
e n la rg e m e n t  o f  t h e  e p ip h y s e s , and t h a t  th e y  s u s t a i n  f r a c t u r e s  
from  t h e  most t r i v i a l ,  c a u s e s ,  no met t e r  how c a r e f u l l y  h a n d le d  
th e y  may b e , I  have know ledge o f  c a s e  i n  w h ich  an i n f a n t , A ppar­
e n t l y  w e l l - n o u r i s h e d  a t  b i r t h ,  d u r in g  th e  f i r s t  f o r t n i g h t  o f  
l i f e  s u s t a i n e d  f r a c t u r e  o f  t h e  r i g h t  hum erus and r a d i u s , l e f t  
h u m eru s ,u l n a  and  fem ur and,when s i x  wekks o l d ,d u r i n g  e x a m in a t­
io n  h ad  i t s  r i g h t  th ig h -b o n e  b ro ken ;w h en  a  f o r t n i g h t  o ld  s i g n s ,  
o f  r i c k e t s  w ere o b s e r v e d ,a s  w e l l  a s  c r a n i o t a b e s  o f  t h e  p a r i e t a l  
and o c c i p i t a l  b o n e s , s o f t e n e d  r i b s , b r o a d  v e r t i c a l  g ro o v in g  o f  
t h e  t h o r a x ,b e a d e d  r i b s , b u t  no e p ip h y s e a l  e n la rg e m e n t .C h a u s s in  
r e p o r t s  t h e  i n t e r e s t i n g  c a s e  o f  a  f o e t u s  i n  w hich  t h e r e  w ere  no 
l e s s  t h a n  43  f r a c t u r e s  ; and  a p p a r e n t l y  su ch  i n s t a n c e s  as  t h e s e  
s h o u ld  b e  r e g a r d e d  as  o s t e o g e n e s i s  i m p e r f e c t a ,n o t  t r u e  r à c h è t s s  
f o e t a l i s  .W h ils t  upon  th e  s u b je c t  o f  an im al e x p e r i m e n t a t io n  I 
showed t h a t  p a r e n t  r a t s ,w h e n  f e d  w i t h  e x c e s s i v e  m e a t , d e v e lo p e d  
symptoms i d e n t i c a l  w i th  t h o s e  o f  r i c k e t s ; t h o u g h  t h e  chang es  
seemed to  be th o s e  p r e s e n t  i n  human r i c k e t s  t o  t h e  n a k e d -e y e ,  
t h e  m isc ro so o p e  showed t h a t  t h e r e  was a  g r e a t  d i f f s r e n o e , t h e  
e p ip h y s e a l  l i n e s  no p r e s e n t i n g  t h e  i r r e g u l a r  d e n t a t e  a p p e a ra n c e  
so c h a r a c t e r i s t i c  o f  t h i s  a f f e c t i o n . S i m i l a i ’ e x p e r im e n ts  have 
ta k e n  t h e  form  o f  f e e d in g  a  puppy on h o r s e f l e s h ,b a c o n  and d i s t ­
i l l e d - w a t e r ,  t h e  r e s u l t  b e in v  t h a t  t h e  an im al i n c r e a s e d  i n  w e ig ­
h t , h a d  e p ip h y s e a l  en la rgem en t and  b en d in g  o f  t h e  bones ; th e  
d i s e a s e  p ro d u c e d  re se m b le d  r i c k e t s , t h o u g h  th e  bones  were v e ry  
spongy and th e  p r o d u c t i o n  of tru .e  r i c k e t s  v e r y  d o u b t f u l  .The 
c o n c lu s io n  fo r th c o m in g  from  a  c a r e f u l  stud}/- o f  th e  l i t e r a t u r e  
o f  th e  d i s e a s e  i s  t h a t  t h e  e v id e n c e  i s  a g a i n s t  th e  o c c u r r e n c e
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o f  r i c k e t s  w h i l s t  th e  c h i l d  i s  i n  the  u t e r u s  , t  he  e s s e n t i a l  
c h a r a c t e r s  o f  o s t e o g e n e s i s  i m p e r f e c ta  b e i n g , f i r s t , a  p r o c e s s  o f  
bone f o r m a t io n  e v e r y ^ i e r e  ch eck ed  and o f  an abnormal k in d ; s e c o n d ,  
d e p o s i t i o n  o f  c a r t i l a g e  g r e a t e r  than  norm al and much l e s s  o f  
b o n e ; t h i r d ,  f o r m a t io n  o f  p e r i o s t e a l  b o n e ,b u t  o f  an abnorm al and 
in c o m p le te  c h a r a c t e r ; f o u r t h , d e f o r m i t i e s  due t o  i m p e r f e c t l y  u n ­
i t e d  f r a c t u r e s  and c u rv in g  and b en d in g  o f  t h e  bones from  th e  
d i s e a s e  i t s e l f  s im u la t in g  r i c k e t s  a t  f i r s t  s i g h t . I n  r i c k e t s , o n  
t h e  o t h e r  h a n d , t h e r e  i s  a  v e r y  e x t e n s i v e  p r e p a r a t i o n  f o r  o s s i f ­
i c a t i o n , a  r i c h  f o r m a t io n  o f  o s t e o i d  t i s s u e , -  w hich  w i t h  no 
l a c k  o f  l im e  s a l t s  rem a in s  u n c a l c i f i e d ; w h e r e a s  i n  o s t e o p o r o s i s  
t h e r e  i s  v e r y  l i t t l e  p r e p a r a t i o n  f o r  o s s i f i c a t i o n , b u t  a  l a c k  
o f  l im e  s a l t s , c a l c i f i c a t i o n  o f  th e  o s t e o i d  t i s s u e  and o f  th e  
c a r t i l a g i n o u s  m a t r i x .  F o e ta l  r i c k e t s  i s  of u n c e r t a i n  e t i o l o g y ,  
th o u g h  t h e r e  would seem to  be a  c lo s e  c o n n e c t io n  betw een t h e  
h e a l t h  o f  t h e  m o th e r  d u r in g  p re g n a n c y  and t h e  c o n d i t i o n  o f  th e  
c h i l d  a t  b i r t h ; i n  s h o r t  an h e r e d i t a r y  i n f l u e n c e  h a s  been a f f ­
irm ed ; f o r  th e  c h i l d  may be  b o rn  w i th  t h i s  m alady  i f  th e  m o th e r  
h a s  a; f#BPed from  any a c u te  i l l n e s s  o r  b e en  s u b j e c t e d  t o  want 
o r  s t a r v a t io n .E x p e r im e n t  s on r a t s  w ould  seem t o  su p p o r t  t h i s  
i d e a  and  th e  t h e o r y  t h a t  c a u s e s  a r e  i n  o p e r a t i o n  i n  t h e  m o ther 
r e a d y  to  o p e r a t e  a d v e r s e l y  a t  th e  c o n c e p t io n  or b i r t h  o f  t h e  
f o e t u s  i s  s t r o n g l y  s u g g e s te d  by c a s e s  i n  w h ic h  a  c h i l d , b o r n  o f  
a. t u b e r c u lo u s  m o th e r  f e d  on e x c e s s iv e  m e a t - j u i c e  f o r  m onths 
b e f o r e  m a r r i a g e ,d e v e lo p e d  a  s i m i l a r  d i s e a s e . C h a r r i n  and G ley  
c la im  t o  have  p ro d u c e d  c o n g e n i t a l  r i c k e t s  i n  a  r a b b i t  by i n j e ­
c t i n g  I t e  p a r e n t s  w i t h  th e  t o x i n s  o f  d i p h t h e r i a  and b lu e  pus  
c o n ta in i n g  t h e  b a c i l l u s  p y o c y an e u s .A c co rd !  ng t o  L o v e t t  and  
H i c h o l l s , S p e c ia l  a t t e n t i o n  s  ^ o u ld  be d i r e c t e d  to  t h e  c o n d i t i o n  
o f  t h e  t h y r o i d , a d r e n a l  and o t h e r  g l a n d s ,b e c a u s e  c h i l d r e n  may 
show a c r e t i n o i d  c o n d i t i o n  o f  t h e  fa c e  and have sm a ll  a d re n a l  
g la n d s  -  th e  f u r t h e r  s u g g e s t io n  b e in g  made t h a t , i n  a d d i t i o n  to  
exam in â t!  on o f  t h e i r  s t r u c t u r e , d u e  a t t e n t i o n  s h o u ld  be  p a id  to  
t h e  w e ig h t  o f  tlie  se  o rg a n s  i n  r e l a t i o n  t o  w h r t  i s  norm al .The 
d i s e a s e  i s  a d m i t t e d ly  r a r e  and  n o t  am enable t o  t r e a t m e n t , th e  
p a t i e n t  se ldom  e x c e e d in g  t h r e e  f e e t  i n  h e ig h t  when grown up t o  
an a d u l t , a n d  i n  c h i ld h o o d  re s e m b l in g  a  b a s s e t  h o u n d .T 6 sum up : 
th is*  s o - c a l l e d  v a r i e t y  o f  r i c k e t s  i s  c l m r a c t e r i s e d  by d e f e c t i v e  
g ro w th  o f  t h e  bones and d w a r f in g  and d e fo rm ity  o f  t h e  e x t r e r r l t -  
i e s  o f  p e rh a p s  l i f e l o n g  d u r â t  io n ;  th e  te rm  he s i n  t h e  p a s t  been  
u s e d  t o  d e s i g n a t e  v a r i o u s  c o n d i t i o n s  s e e n  i n  th e  f o e t u s  and 
newborn b a b e :^ h e a # i in g  r i c k e t s , t h o u g h  many o f  them have been  
shovm t o  have  n o th in g  i n  common w i th  th a t  d i s e a s e ; t h e  a f f e c t i o n  
i s  o f  o b sc u re  c a u s a t i o n , th o u g h  i t  i s  su p p o sed  to have some 
h e r  e d i t  aip ' tend encyr;and  i s  o b se rv e d  i n  a n im a ls  and man; i t  occu ­
r s  i n r i n g  e a r l y  i n t r a u t e r i n e  l i f e  and ru n s  i t s  c o u rs e  m a in ly  
be tw een  t h e  t h i r d  and s i x t h  m onths o f  f o e t t l  e x i s t e n c e ; t h e  con­
se q u e n t  d e f o r m i t i e s  c o n s i s t  o f  t h e  arms and  l e g s  b e ing  h a l f  
t h e i r  norKial l e n g t h , t h e  bones  b e in g  t h i c k  and  s h o r t  and t h e i r  
normal c u rv e s  exagg e r a t e d ; th e  f i n g e r s  d iv e r g e  and form t h e  s o -  
c a l l e d  "main en t r i d e n t  j 'w ith  a  b a s s e t - h o u n d  a p p e a ra n c e  o f  th e  
c h i l d ; t h e  h e a d  i s  l a r g e  and th e  n o se  i s  t i l t e d  u). t h r o u g h  th e  
s h o r t e n in g  o f  th e  b a se  o f  th e  s k u l l .
G a s t r o i n t e s t i n a l  Form
C ases w h ich  show a  te n d e n c y  t o  s tom ach  t r o u b l e s , i n t e s t i n a l  
c a t a r r h  o r  c o n s t i p a t i o n ,  w i th  u l t i m a t e  o s s e o u s  a n o m a li e s , h h w  
by some b e en  d e s c r ib e d  u n d e r  t h i s  h e a d in g .
L a t e  Form
R a c h i t i s  t a r d a  i s  a  synonym f o r  t h i s  v a r i e t y  o f  r i c k e t s ,  
w h ich  a f f e c t i o n  i s  a lm ost  ^ w a y s  se e n  d u r in g  i n f a n c y  o r  e a r l y  
c h i ld h o o d  -  thjs fo rm er  b e in g  an uncommon form  i n  w h ich  t h e r e  ' 
o c c u r s  a  l a t e  a p p e a ra n c e  a # d  a  l e n g t h y  p e r s i s t e n c e  o f  t h e  
c h a r a c t e r i s t i c  a n o m a lie s  o b se rv e d .T h e  a f f e c t i o n  may be s e e n  i n  
i t s  i n c i p i e n c e  a t  t h e  t im e  o f  p u b e r t y  o r  even i n  a d o le s c e n c e .
At t h e  fo rm e r  p e r i o d  b o th  g ro w th  a n d  o s s i f i c a t i o n  a t t a i n  an i n ­
t e n s i t y  o n ly  e q u a l l e d  o r  s u r p a s s e d  i n  t h e  f i r s t  two y e a r s  o f  
l i f e . T h e  c o n d i t i o n  m ust n o t  be  c o n fu s e d  w i t h  what h a s  been 
te rm e d  by  some "p ro lo n g e d  r i c k e t s } ’ i n  w hich  c a s e s  o f  t h e  i n f a n t  
- l i e  d i s o r d e r  p e r s i s t ,p e rh a p s  w i t h  r e m is s io n  i n t e r v a l s , u p  t o  
o r  beyond p u b e r t y  .G lu t to n  h o ld s  t h a t  a d o le s c e n t  r i c k e t s  i s  p a ­
t h o l o g i c a l l y  t h e  same d i s e a s e  a s  i n f a n t i l e  r i c k e t s , m o d i f i e d  by 
t h e  age o f  t h e  p a t i e n t , o t h e r  o b s e r v e r s  n o t  b e in g  a g re e d  a s  t o  
w h e th e r  t h e  a d u l t  form i s  a  c o n t i n u a t i o n  o f  th e  o r d i n a r y  e a r l y  
d i s e a s e  o r  a  new developm ent t h e r e o f . A g a i n s t  th e  v iew  t h a t  i t  
i s  a  r e c r u d e s c e n c e  o f  e a r l y  r i c k e t s  i s  t h e  f a c t  t h a t  t h e  bones 
a f t e r  r e c o v e r y  from t h i s  d i s e a s e  a r e  u s u a l l y  e b u rn a te d  and
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s c l e r o s e d , a  c o n d i t i o n  i n  w hich  i t  i s  n o t  eas^r t o  suppose  t h a t  
a  r e l a p s e  would o c c u r  l a t e r  o n . I f  i t  Ije a c o n t i n u a t i o n  o f  i n f ­
a n t i l e  r i c k e t s , t h e n  t h e  f i r s t  a t t a c k  m ust he  very  m i l d ,u n n o t ­
i c e d  and w i th  no te n d e n c y  to  r e c o v e r y ; a n d  i f  i t  i s  an e n t i r e l y  
new d e v e lo p m e n t , th e n  t h e  o r i g i n  o f  r i c k e t s  a t  any age from 
in f a n c y  t o  io le e o e n c e  m ust he a s su m e d .R ic k e ts  i s  an a f f e c t i o n  
a s s o c i a t e d  w i th  g ro w th  and developm ent and  i t  i s  somewhat r a r e  
f o r  i t  t o  o c c u r  a f t e r  th e  o s s i f i c a t i o n  o f  t h e  e p ip l iy se s .A s  a 
r u l e , l a t e  r i c k e t s  i s  c o n f in e d  t o  t h e  g row ing  l i m b s ; t h e  h e ad  i s  
s c a r c e l y  a f f e c t e d , b e c a u s e  t h e r e  à to o a t  a  c o m p le t io n  o f  g ro w th  
and e x p a n s io n  i n  t h a t  d i s e a s e . I n  some c a s e s  t h e r e  i s  a  h is to ry -  
o f  r i c k e t s  d u r in g  e a r l y  y e a r s , fo l lo w e d  by a  l o n g  p e r i o d  o f  
r e l a p s  e l  e s s  h e a l t h  and t h e  a p p e a ra n c e  o f  l a t e  r i c k e t s  a t  t h e  
p u b e r t y  age.Some w r i t e r s  have  shown a  l i k i n g  f o r  a c l a s s i f i c a t ­
i o n  o f  c a s e s  i n t o  t h o s e  i n  which r i c k e t s  a p p e a r s  i n  a d o le s c e n ­
c e , -  r a c h i t i s  t a r d a , -  and th o s e  i n  w 'd c h  t h e r e  i s  a  r e l a p s e  o r  
a  f e c r u d e s c e n c e  o f  t h e  d i s e a s e  a t  p u b e r t y , -  s e c o n d a ry  r a c h i t i s  
t a r d a , -  a f t e r  co m p le te  r e c o v e r y  from an  a t t a c k  i n  i n f a n c y .O t h e r  
- s ,h o v /e v e r , f a v o u r  a  c l a s s i f i c a t i o n  i n t o  t h r e e  v a r i e t i e s , v i z . ,  
f i r s t ,  c a s e s  i d e n t i c a l  w i th  o r  d inar .y r i c k e t s ;  se c o n d ,  c a s e s  w i t h  
a t r o p h y  and f r a g i l i t y  o f  th e  bones l i k e  o s t e o m a la c i a , s u c h  c a s e s  
c o n s t i t u t i n g  t h e  m a j o r i t y ; a n d , t h i r d , c a , s e s  u n l i k e  th e  a b o v e ,b u t  
p o s s e s s e d  o f  p e c u l i a r  f e a t u r e s  o f  t h e i r  ow n .T rousseau  iret^arded 
r i c k e t s  and o s te o m a la c ia  and r i c k e t s  a s  one and th e  same d i s e ­
a se .T h e  c h i e f  c o m p la in t  i n  a  c a s e  d f  l a t e  r i c k e t s  o c c u r r i n g  
b e f o r e  p u b e r t y  j.s o f  a  c o n d i t i o n  o f  f a t i g u e  in d u c e d  i n  t h e  c h i l  
- d ,e v e n  on v e r y  s l i g h t  e x e r t  i o n ,  w hich  may be accom panied  by ex­
c e s s i v e  p e r s p i r a t i o n s . T h e  m u sc le s  and l ig a m e n t s  a r e  l a x , t h e  
e p ip h y s e s  s lo w ly  e n la r g e  a t  t h e  w r i s t s  and a n k l e s , t h e r e  i s  
s t i f f n e s s  o f  t h e  lo w e r  e x t r e m i t i e s  and some m u sc u la r  and o s s e ­
ous p a i n  i s  e x p e r i e n c e d .L a t e r  on t h e  d h f i u R c t e r i s t i c  r a c h i t i c  
d e f o r m i t i e s  make t h e i r  a p p e a r a n c e ,p a r t i c u l a r i y  l a t e r a l  c u r v a t ­
u r e  o f  t h e  s p i i a e , k n o c k - k n e e , f l a t - f # o t , h e a d in g  o f  th e  r i b s ,  a  
w a d d lin g  g a i t , o r  p e rh a p s  a  mode of w a lk in g  l i k e  t h a t  s e e n  in  
d i s e a s e  o f  t h e  h i p .T h e r e  i s  f l a t n e s s  o f  th e  p e l v i s  a s  i n  e a r l y  
r i c k e t s  and t h e  m u sc le s  may be  h y p e r t r o p h i e d , w i t h  an u n d e r s i z e d  
s t a t u r e . T h e  n e rv o u s  sy s tem  i s  does n o t  e s c a p e ; t h e  c h i l d  i s  
i r r i t a b l e , f e s t l e s s  w h i l s t  i n  b e d , u n f i t  f o r  s c h o o l  o r  o t h e r  occ­
u p a t i o n ,  an  I ma}: become h y p o c h o n d r ia c  o r  much d e p re ss e d ,R o o s  
s a y s  t h a t  th e  c a r d i n a l  s^onptom o f  l a t e  r i c k e t s  i s  en la rgem en t 
o f  t h e  e p ip h y s e s  and t h a t  one i s  no t j u s t i f i e d  f n  d ia g n o s in g  
t h e  p r e s e n c e  o f  th e  d i s e a s e  m e re ly  from  t h e  p r e s e n c e  o f  su c h  
s i ig p le  d e f o r m i t i e s  as  k n o c k -k n e e ;  w hereas  M ic k u l io z  m a in t a in s  
t h a t  genu valgum  a d o le s c e n t iu m  s o - c a l l e d  i s  u s u a l l y  o n ly  a 
c h a r a c t e r i s t i c  o f  l a t e  r i c k e t s ; h e  c o u ld  f i n d  no c o n s t a n t  r e l a t ­
io n  be tw een  k n o c k - k n e e , th e  seco n d  d ecade  o f  l i f e  and lo n g  p e r ­
i o d s  o f  s t a n d in g  o r  t h e  carrying  o f  h e av y  w e ig h ts  w h ich  some 
have  b lam ed f o r  th e  o r i g i n a t i o n  o f  t h e  m a la d y . I n  t h e  few c a s e s  
w h ich  I  hav e  se en  th e  i n v a s io n  o f  th e  a f f e c t i o n  was u s u a l l y  
accom panied  by p a i n  i n  t h e  l im b s ,s o m e t im e s  v e r y  s e v e r e , t h e  
w eakness o f  th e  l e g s  b e in g  so p ro n o u n c e d  i n  some t h a t  th e  p a t ­
i e n t  from  t h e  f i r s t  c o u ld  n o t  s t a n d  w i th o u t  a s s i s t a n c e  , and 
e n la rg em en t o f  th e  ^ i p h y s e s , r i b  b e a d in g  and  c h e s t  d e f o r m i ty  
b e in g  a l s o  p r e s e n t ,  w i th  a  w a d d l in g ,  awkward g a i t  .D u r in g  t h e  
a c t i v e  s t a g e  o f  t h e  d i s e a s e  an i r r e g u l a r  r i s e  o f  toanper a t u r e  
may be  s e e n  and  th e  u r i n e  may show an e x c e s s  o f  l im e  s a l t s .  
T h e re  i s  some u n c e r t a i n t y  r e g a r d in g  i t s  c a u s a t i o n  and i t  i s  n o t  
a lw ays p o s s i b l e  t o  d ia g n o s e  th e  p r e s e n c e  o f  r i c k e t s  c l i n i c a l l y ,  
th o u g h  t h e  R dn tgen  r a y s  may be u s e f u l  t o  t h a t  en d . Over e x e r t  io n  
and f a t i g u e  have  b e en  b lam ed f o r  i t s  o r i g i n a t i o n  and w ould  
seem t o  e x p l a i n  i t s  l o c a l i s a t i o n s  t o  some e x te n t  .Bad f e e d in g  
and d e f e c t s  i n  h y g ien e  may u n f a v o u r a b ly  i n f l u e n c e  t h e  m a lad y , 
b u t  c a n n o t  be r e g a rd e d  a s  su c h  p o w e rfu l  f a c t o r s  i n  th e  e t i o l ­
ogy a s  i n  t h e  c a se  o f  t h e  i n f a n t i l e  d i s  e a s e .L a t e  r i c k e t s  not 
i n f r e q u e n t l y  a p p e a r s  a t  from tw e lv e  t o  f o u r t e e n  y e a r s ,w h ic h  i s  
a d m i t t e d ly  t h e  t im e  o f  g r e a t  i n t e l l e c t u a l  s t r e s s ,o w i n g  to  th e  
demands o f  e d u c a t i o n a l i s t s  upon  the  c h i l d ; h e n c e  i t  h a s  b e en  
s u g g e s te d  t h a t  the  h i g h e r  n e rv e  c e n t r e s  unem ployed d u r in g  i n f g  
ancy  become i n o r d i n a t e l y  d e v e lo p e d  d u r in g  p u b e r t y  and  i n t e r f e r e  
w i t h  m e ta b o l i s m , th e  i n t e l l i g e n c e  o f  th e  p a t i e n t s  b e in g  q u i t e  
up t o  o r  above t h e  norm al s t a n d a r d  o f  t h e i r  age .My own o p in io n  
i s  t h a t  p r o lo n g e d  m enta l s t r a i n  may be a  f a c t o r  o f  by no means 
i n c o n s id e r a b l e  im portance .S om e of t h e s e  c a s e s  show p r e m a tu re  
s e x u a l  d e v e lo p m e n t :so  t h a t  t h e  e lem en t o f  s e x u a l  c o n d i t i o n  may 
have to  be t a k e n  i n t o  co n s i  d e r a t  io n ,M a rs  den (L an ce t  ,1 9 0 4 , p .1835) 
t e l l s  o f  a  c a s e  o f  l a t e  r i c k e t s  o c c u r r in g  i n  a  young woman o f
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o f  n i n e t e e n  y e a r s  o f  age .T he  u s e  o f  t h e  X -ra y s  r e v e a l e d  a  
s t r i k i n g  i n c r e a s e  i n  t h e  b r e a d t h  o f  t h e  e p ip h y s e a l  c a r t i l a g e s  
and  o u r  o b s e r v e r ' s  s u g g e s t io n  was t h a t  t h i s /  m igh t be a  m.ore 
t r u s t w o r t h y  i n d i c a t i o n  of l a t e  r i c k e t s  t h a n  th e  e n la rg em en t o f  
t h e  ends o f  t h e  lo n g  bone s .H e  c l a s s i f i e d  l a t e  r i c k e t s  a s  p r i rn a -  
a r y  and s e c o n d a ry  d i s s e m in a te d  and p r im a ry  and se c o n d a ry  l o c a l ­
i s e d ,  s t a t i n g  t h a t  t h e  a f f e c t i o n  was due t o  an a b se n c e  o f  t h e  
c o n d i t i o n s  n e c e s s a r y  f o r  h e a l t h y  g ro w th  and t h a t  f a u l t y  n u t r i t ­
io n  o r  b ad  h y g ie n i c  s u r r o u n d in g s ,b y  t h e i r  i n f l u e n c e  upon t h e  
b lo o d ,  so a l t e r e d  i t s  c h a r a c t e r s  t h a t  i t  was p r e v e n te d  from f u l ­
f i l l i n g  i t s  p r o p e r  f u n c t i o n  and th u s  g i v in g  r i s e  t o  r a c h i t i c  
t r o u b l e s  . P o l l  o sso n  and B ro aa  in  a  c a se  o f  c u re d  r i c k e t s  o b s e r v ­
ed t h e  p e r s i s t e n c e  o f  p e a r l s  o f  c a r t i l a g e  i n  t h e  m idd le  o f  th e  
e p ip h y s e s  and su.ggest t h a t  t h e s e  g r a n u l e s  may e x p la in  t h e  l a t e  
d e f o r m i t i e s  o f  th e  d is  ease .Som e w r i t e r s  Imve a f f i r m e d  t h a t  l a t e  
r i c k e t s  i s  a l l i e d  t o  o s te o m a la c ia ;w h e r e a s  o t h e r s  r e g a r d  i t  a s  
r e l a p s e d  r i c k e t s  o r  an a s s o c i a t e  o f  m a s tu r b a t i o n  and a lb u m in u r ­
i a .  I t  h a s  even been  d e s c r i b e d  a s  o s te o m a la c ia ,  and i t  i s  t h e r e ­
f o r e  im p o r ta n t  t h a t  né  c o n fu s io n  s h o u ld  o c c u r  on t h a t  a c c o u n t .  
G oodhard t and S t i l l  affirm^ th e  i d e n t i t y  o f  tl^e tw o a f f e c t i o n s ,  
s t a t i n g  t h a t  d i f f e r e n t  p r o c e s s e s  a re  i n  t h e  a s c e n d a n t  i n  t k e h ;  
w hereas  Ashby and W right ( h i s . o f  C h i l d r . , p . 2 1 6 ) i n s i s t  ti^on a  
s e p a r a t i o n  o f  t h e  tw o , as  t h e  p a t i e n t s  n e v e r  sue comb t o  t& e k e ts  
p u r e  and a im p le , t h e  p r o c e s s e s  becomie a r r e s t e d  and i t  d o e sn o t  
o c c u r  u n d e r  t h e  c o n d i t i o n s  met w i t h , n o r  a t t a c k  t h e  p a r t s  a f f e c t  
- e d  i n  o s te o m a l a c i a ;  the}: h o ld  t h a t  i t  i s  j u s t  as c e r t a i n  t h a t  
m a s tu r b a t i o n  and a lb u m in u r i a  a r e  n o t  i n v a r i a b l e  e t i o l o g i c a l  
c o n d i t i o n s  and r a i n t a i n  t h a t  i t  i s  due s im p ly  t o  p o o r  h e a l t h ,  
bad  a i r , l o n g  s t a n d i n g ,p o o r  f o o d , -  i n  s h o r t , t o  bad  h y g ie n i c  
c o n d i t i o n s  a t  th e  t im e  when grov/th  i s  a c t i v e  i n  t h e  l i m b s , -  
t h a t  i s  to  sa}:,m a in ly  t o  t h o s e  c a u se s  w hich  p ro d u c e  r i c k e t s  i n  
e a r l i e r  l i f e . O s t e o m a l a c i a  i s  an a f f e c t i o n  of a d o l e s c e n c e , i t  i s  
s e e n  i n  women more th a n  m e n ,-  t e n  t im e s  a s  o f t e n , -  and  i s  u s u ­
a l l y  e n c o u n te re d  be tw een  t w e n t y - f i v e  and t h i r t y  y e a r s  o f  a g e .
I t  b r e a k s  out more o f t e n  i n  p r e g n a n t  women t h a n  i n  t h e  non­
p r e g n a n t ,more e s p e c i a l l y  i n  m u l t i p a r a e , t h e  f i r s t  i n d i c a t i o n s  o f 
t h e  mal ad}/ a p p e a r in g  i n  t h e  p e l v i s ,  th o u g h  a l l  t h e  b o nes  o f  th e  
b o d y , -  p a r t i c u l a r l y  t h e  l i m b s , -  may be  a f f e c t e d .T h e  s a c r a l  
pro? i n t o r y  i s  p u sh e d  fo rw a rd s  and t h e  p r e s s u r e  o f  t h e  fem ora  
a p p ro x im a te s  th e  p u b ic  b o n e s ,w i th  co m v e rs io n  o f  t h e  p e l v i s  i n to  
a  s o r t  o f  beak  .The bone becomes s o f t  and  d e c a l c i f i e d ,  a s  i f  i t  
h a d  b e en  immersed i n  h y d r o c h l o r i c  a c i d , a n d  t h e r e  i s  su b se q u e n t  
a b s o r p t i o n  o f  t h e  an im al b a s i s  by t h e  i n c r e a s i n g  m arrow .The 
r e s u l t  o f  t h e  a b s o r p t i o n  o f  t h e  l im e  s a l t s  i s  t h a t  t h e  bones 
a r e  m e re ly  t h i n - w a l l e d , b r i t t l e  s h e l l s , f u l l  o f  r e d  m a rro w ,o r  
t h e  bone may d i s a p p e a r  c o m p le te ly  and l e a v e  m e re ly  a  p e r i o s t e a l  
c o v e r in g  f o r  th e  mar row. I n  t h i s  d i s e a s e  t h e r e  i s  an  ev en  g f  e a t ­
e r  d é c a l c i f i c a t i o n  t h a n  i n  r i c k e t s  and an e x c e s s iv e  amount o f  
f a t  i s  a l s o  p r e s e n t .T h e  u r i n e  a lw ay s  c o n t .a in s  an  e x c e s s  o f  
l im e  s a l t s , F r a c t u r e s  a r e  comr o n ,b u t  t h e y  h e a l  r e a d i l y  so lo n g  
a s  bone i s  p r e s e n t  .The mal ad}/ may be  d i s t i n g u i s h e d  from  l a t e  
r i c k e t s  by i t s  f r e q u e n t  o c c u r r e n c e  i n  p r e g n a n t  women,by th e  
f r a g i l e  s h e l l s  o f  bone f i l l e d  m t h  p l e n t e o u s  marrow and e x c e s s ­
iv e  f a t , b y  th e  c h a r a c t e r i s t i c  b e a k - l i k e  p e l v i s  n o t  s i m u la t i n g  
t h e  p e c u l i a r  r a c h i t i c  one, md by th e  norm si  a p p e a ra n c e  o f  t h e  
e p i p h y s e s , w here  as  i n  l a t e  r i c k e t s  t h e  e p ip l iy s e a l  l i n e  i s  
b r o a d e n e d . l t  i s  a ls o  n e c e s s a r y  to  d i s t i n g u i s h  l a t e  r i c k e t s  from 
p e r s i s t e n t  r i c k e t s , w h i c h  h a s  been s a i  d t o  be  common i n  o r t h o ­
p a e d ic  h o s p i t a l s  i n  c h i l d r e n  from  e i g h t  y e a r s  o f  age up t o  
a b o u t  f o u r t e e n  ; t h i s  d i s t i n c t i o n  i s  a f f e c t e d  by a  c a r e f u l  i n q i i i -  
r y  i n t o  t h e  h i s t o r y  o f  th e  c a s e .T h e  t r e a tm e n t  i s  t h a t  o f  o rd ­
inary/ r i c k e t s ,  such a s  by  r e s t  i n  bed , d i e t e t i c  c o r r e c t i o n , f r e s h  
a i r ,  s a l t  b a t h s ,p h o sp h o ru s  and c o d - l i v e r  o i l ; e v e n  i n  t h e  abseric -  
ce  o f  s y p h i l i s , i o d i d e  o f  p o ta s s iu m  may do good o r  i t  may n o t ;  
t h y r o i d  e x t r a c t  i s  a  f a i l u r e ; s u r g i c a l  c o r r e c t i o n  of t h e  d e fo rm ­
i t i e s  sh o u ld  be i n s t i t u t e d  a f t e r  t h e  d i s a p p e a r a n c e  o f  t h e  a c t ­
iv e  s ig n s .O n  t h e  w h o le , th e  t r e a tm e n t  i s  n o t  s a t i s f a c t o r y , t h o u g h  
much may be done by p a l l i a t i v e  m eans.
O sseous Form
I n  t h i s  s o - c a l l e d  t y p e  tlie  r e  i s  an a b se n c e  o f  t h e  u s u a l  
e a n y  symptoms, th e  c h i l d , t h o u g h  p e rh a p s  l a t e  i n  w a lk in g , r e m a in ­
in g  h e a l t h y  and r o b u s t  .But on e x a m in a t io n  o f  t h e  s k e l a t a l  p a r t s  
i t ^ i s  s e e n  t h a t  t h e  b r u n t  o f  t h e  a t t a c k  h a s  f a l l e n  upon  t h e  
b o n e s , c h a r a c t e r i s t i c  d e f o r m i t i e s  o f  t h e  t h i g h  and  l e g - b o n e s  
b e in g  s e e n
j
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P s e u d o p & ra ly t ic  Form 
In  t h i s  v a r i e t y  o f  t h e  a f f e c t i o n  th e  p a t i e n t  seem to  he i n  
t o l e r a b l y  good h e a l t h , h u t  can no t s t a n d  up ; t h e  m u sc le s  a r e  
f l a h h y  and  t o n e l e s s  and th e  j o i n t s  g iv e  one th e  im p re s s io n  o f  
b e in g  a s  l o o s e  as a f l a i l . l t  i s  som etim es c a l l e d t h e " a c r o b a t i c  
fo rm " o f  r i c k e t s .H o  s ig n s  o f  t r u e  p a r a l y s i s  a r e  p r e s e n t  i n
t h e s e  c a s e s
COMPLICATIOHS
Though t h e  v a r i o u s  c o m p l ic a t in g  c o n d i t i o n s  w hich  may be 
e n c o u n te re d  i n  th e  c o u rs e  of a  r a c h i t i c  a t t a c k  w i l l  r e c e i v e  
d e t a i l e d  c o n s i d e r a t i o n  i n  t h e  a n a l y t i c a l  s e c t i o n , a  due r e g a r d  
t o  o r d e r l i n e s s  o f  n a r r a t i o n  demands t h a t  a t  l e a s t  some o f  them 
shoulvi meet w i t h  b r i e f  m e n t io n  a t  t h i s  p o i n t .S u c h  a d v e n t i t i o u s  
a f f e c t i o n s , w e  s h a l l  s e e , j a a y ju d ic e  a d v e r s e l y  t h e  o th e rw is e  normal 
e v o l u t i o n  o f  th e  (.disease and p e rh a p s  p ro v e  p o s i t i v e l y  d an g ereu s .  
p a r t  i c u l  a n i f  t h e  r e s p i r a t o r y  or* g a s t r o i n t e s t i n a l  sy s tem s  be 
i n v o l v e d . l t  s h o u ld  a lw ays be bo rne  in  mind t h a t  t h e  t i s s u e s  o f  
t h e  p a t i e n t  a r e  re m a rk a b ly  v u l n e r a b l e  and  c o n s t i t u t e  a  f a v o u r ­
a b le  n id u s  f o r  t h e  developm ent o f  i n f e c t i o n s  and o t h e r  i n t e r ­
c u r r e n t  m 8l.ad ies and t h a t  t h e y  a re  ap t  to  be f a t a l  i n  a  l a r g e  
p r o p o r t i o n  o f  t h e  c a s e s . I t  i s  v e ry  n e c e s s a r y  t o  g u a rd  t h e  c h i l d  
a g a i n s t  c o n t r a c t i n '?  summer d i a r r h o e a ,w h ic h  i s  a  v e r / w eakening  
d i s e a s e  o f t e n  e n d in g  i n  death ,W hen i n f l u e n z a  i s  a b o u t , t h e s e  
p a t i e n t s  s u f f e r  s e v e r e l y  a n d /p r e s e n t  a  h i g h  m o r t a l i t y , I n  th e  
c o u rs e  o f  r e c o v e r y  from r i c k e t s , a s  w e l l  as d u r in g  th e  a c t u a l  
a t t a c k , o n e  o r  o t h e r  o f  t h e  a c ù te  d i s e a s e s  of e a r l y  l i f e , -  su ch  
a s  s c a r l a t i n a  o r  m e a s le s  o r  who op i  n? -  c o u g h , -  ma}: o c c u r  and 
p ro v e  s e r i o u s  c o m p l i c a t i o n s . I n d e e d , a c t u a l  o b s e r v a t i o n  h a s  con­
v in c e d  me t h a t  r i c k e t y  c h i l d r e n  a r e  p e c u l i a r l y  p r e d i s p o s e d  t o  
i n f e c t i o u s  d i s e a s e s ; t h e y  seem t o  c a t c h  a l l  t h e  a i lm e n t s  t h a t  
a r e  ab ou t and i n  n e a r l y  a l l  my c a s e s  o f  m e a s l e s , s c a r l à t i a a ,  
w hooping-cough  and d i p h t h e r i a  i n  young p a t i e n t s  I  have been  
a b le  t o  e l i c i t  a  h i s t o r y  o r  p r e s e n c e  o f  r a c h i t i c  d i s e a s e .  I  
have se e n  i t  s t a t e d  in  th e  l i t e r a t u r e , a s  t h e  o p in io n  o f  a  comp­
e t e n t  o b s e r v e r , t h a t  r i c k e t s  i s  n o t  so much a  d i s e a s e  o f  t l ie  
bones as  a  p e r v e r s i o n  o f  m e ta b o l ism  and t h a t  , a s  r e n a l  d i s e a s e  
i s  a s s o c i a t e d  w i th  g o u t ,  i n  a s i m i l a r  way r e s p i r a t o r y  and 
g a s t r o i n t e s t i n a l  c a t a r r h  may be a s s o c i a t e d  w i th  r i c k e t s  -  
h en ce  th e  u r g e n t  im p o r ta n c e  o f  ex trem e w a tc h f u l  n e s s ,  t h e  more so 
a s  so  many r a c h i t i c  c h i l d r e n  d i e  a n n u a l ly  from  i n t e r c u r r e n t  
d i s e a s e s . C o n v u l s i o n s , t o o , a r e  of ve r: /  g rav e  im p o rt  when -manif­
e s t i n g  th e m s e lv e s  i n  a  r i c k e t y  c h i ld .T h e  t o n s i l s  o f  a  r i c k e t y  
p a t i e n t  may a c t  a s  a  t r a p  f o r  th e  d i p h t h e r i a  b a c i l l u s  and  th e  
t o x i n  o f  th e  s a m e ,a c t in g  upon th e  sy m p a th e t ic  and m o to r  n e n / e s ,  
r e n d e r s  t h é s  c o m p l ic a t io n  e x t r e m e ly  dangerous  i n  the  p r e s e n c e  
o f  c i r c u l a t o r y  o r  r e s p i r a t o r y  i n s u f f i c i e n c i e s  due to r i c k e t s ,  
a s  i s  t h e  c a s e  i n  i n f î u e n z a . S c a r l e t  f e v e r  a l s o  i s  a p t  t o  be  of 
s e v e r e  e v o l u t i o n  when r i c k e t s  i s  a l r e a d y  p r e s e n t ; o o n v u l s i o n s ,  
e a r l y  o r  l a t e  i n  t h e  d i s e a s e ,w o u ld  be  v e ry  l i k e l y  t o  en su e  and 
a  l e t h a l  i s s u e  w u l d  be s t i l l  f u r t h e r  f a v o u r e d  by any c o n d i t i o n  
o f  g a s t r o i n t e s t i n a l  c a t a r r h  e x i s t i n g . I n  t h e  c a se  o f  a  r i c k e t y  
c h i l d  m e a s l e s , -  w hich  i s  c h a r a c t e r i s e d  u su.a l l y  by much c a t a r r h  
o f  t h e  c o n ju n c t i v a  and n o s e ,w i t h  som etim es b r o n c h i t i s  o r  
b ro n ch o p n e u m o n ia ,-  i s  c o m p a r a t iv e ly  se ldom  f a t a l  i n  most c a s e s  
i f  t h e  d i s e a s e  i s  t r i v i a l  ; b u t  when p ro n o u n c e d  r i c k e t s  i s  e x i s t -  
i n g , c a p i l l a r y  b r o n c h i t i s  o r  lu n g  d i s e a s e , -  a c u te  o r  c h r o n i c , -  
may p u t  an end t o  th e  p a t i e n t ' s  d e b i l i t a t e d  e x i s t e n c e , f i n i s h i n g  
up p e r h a p s  w i t h  c o n v u l s io n s ,w h ic h  a r e  more l i k e l y  to  p ro v e  
dan g ero u s  i n  th e m se lv e s  a t /  su c h  t im e s  .The l i t t l e  p a t i e n t  h a s  
l i t t l e  o r  no chance  of r e c o v e r y  i f  pu lm onary  t u b e r c u l o s i s  be 
e n g r a f t e d  on th e  r a c h i t i c  co ndi t i  on; n e v e r t h e l e s s  i t  i s  a  f o r t u n ­
a t e  c i r c u m s ta n c e  t h a t  one r a r e l y  f i n d s  t u b e r c u l o s i s  o c c u r  a t  
t h e  same t im e  a s  t h i s  d i s e a s e , i t  b e ing  a l l e g e d  t h a t  th e  c i r c u l ­
a t i n g  t o x i n  h a s  some g e r m ic id a l  e f f e c t  upon th e  B . t u b e r c u l o s i s ,  
b u t , s h o u l d  t h i s  c o n p l i c a t i o n  o r  s e q u e l  o c c u r , t h e  b a d ly  n o u r i s h e d  
i n f a n t  w o u ld ,o f  c o u r s e ,h a v e  l i t t l e  c h an ce  o f  s u r v i v i n g  th e  con­
j o i n t  m a c h in a t io n s  o f  t h e  two f a c t o r s  . P e r t u s s i s  i s  a n o th e r  very 
dangerous  c o m p l ic a t io n  o r  s e q u e l a  o f  r i c k e t s , l a r g e l y  b e c a u s e  of 
t h e  s o f t e n i n g  o f  th e  r i b s  and  e n fe e b le d  r e s p i r a t o r y  m echanism , 
th e  p a t i e n t  b e in g  u n a b le  t o  cope w i th  t h e  sudden  spasm odic  cou­
g h in g  f i t s  (o r  ward o f f  t h e  t h r e a t e n i n g  pu lm onary  c o l l a p s e )  and 
p e rh a p s  d ie  i n  t h e  m idd le  o f  one o f  th e m . I t  may h e r e  a l s o  be
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m e n tio n ed  t h a t  t h e r e  i s  a  p o s s i b i l i t y  many o f  t h e  dea.tlis,now 
c l a s s i f i e d  a s  due t o  d e la y e d  c h lo ro fo n r .  p o iso x i in g ,h a v e  r i c k e t s  
a s  t h e i r  p r e d i s p o s i n g  f a c t o r , t o  w hich  t^ e  c li lo ro fo rm  h a s  g iv e n  
t h e  f i n i s h i n g - s t r o k e . S e v e r a l  such  c a s e s  have been  r s n o r t e d , -  
m o s t ly  o p e r a t io n s  on t h e  b ones  f o r  th e  c o r r e c t i o n  o f  r a c h i t i c  
d e f o r m i t i e s , -  i n  w h ich  tymptoms p o i n t i n g  t o  d e la y e d  p o i s o n in g  
by t h a t  drug o c c u r r e d . l t  i s  p o s s i b l e  t h a t  t h e  to x a e m ia  o f  
r i c k e t s  p ro d u c e s  some change i n  th e  t i s s u e s  o r  t h a t  t h e r e  may 
be some f a u l t y  c o n d i t i o n  o f  th e  l i v e r  w hich  r e n d e r s  th e  c h i l d  
p e c u l i a r l y  s e n s i t i v e  t o  t h e  n a r c o s i s  o f  t h e  c h lo ro fo rm  i n h a l a t -  
i o n , th o u g h  i t  may o n ly  be t h a t  r i c k e t y  c h i l d r e n , i n  common w i th  
a l l  o t h e r s  o f  ly m p h a t ic  te m p e ra m e n t , t a k e  th e  d rug  v e r y  u n s a t ­
i s f a c t o r i l y , T h e r e f o r e ,  w lienever a  r i c k e t y  c h i l d  h a s  t o  b e  subm­
i t t e d  t o  o p e r a t i o n , t h e  a b o v e -m en t io n ed  p o s s i b i l i t y  s h o u ld  n o t 
be  o v e r lo o k e d .
AiIALYSIS OF PFJiHOMEHA
Abdominal E n la rg em en t
The s o - c a l l e d  " p o t - b e l l y "  o f  r i c k e t s  i s  u s u a l l y  su p p o sed  
t o  be ver}: c h a r a c t e r i s t i c  o f  t h e  d i s e a s e .T h e  d e b i l i t a t i o n  and 
f l a b b i n e s s  o f  t h e  m u s c u la r  33/stem, th r o u g h o u t  th e  body  g e n e r a l l y  
o b t a i n i n g  h a s  i t s  e f f e c t s  v e r y  c o n sp ic u o u s  i n  t h e  c a s e  o f  th e  
abdom inal w a l l , a s  w e l l  a s  i n t e r n a l l y  i n  t h e  c a s e  o f  t h e  i n t ­
e s t i n e s . I n  common w i th  t h e  o t h e r  m u sc le s  o f  t h e  bod} :,the  r e c t i  
abd om in is  a r e  w e a k ,f l a b b y  and i l l - f i t t e d  f o r  t h e i r  work and, a t  
t h e  same t im e ,  a r e  f t  i l l  f u r t h e r  s t r a i n e d  a.nd r e n d e r e d  in co m p e t­
e n t  by  t h e  p r e s s u r e  o f  t h e  p r o t u b e r a n t  s tom ach  and i n t e s t i n e s .  
They n o t  i n f r e q u e n t l y  become undul}: s t  r e t  c h e d , w i t h  t h e  r e s u l t  
t h a t  u m b i l i c a l  h e r n i a  o c c u rs  o r  t h e r e  i s  d i a s t a s i s  o f  t h e  
m u sc le s  i n  t h e  mi ddle l i n e  o f  th e  b e l l y  .Abdominal enlargement, 
may p a s s  u n n o t i c e d  i n  i n f a n t s , b u t  may be a p p r e c i a t e d  i f  t h e  
c h i l d  i s  r a i s e d  by tlie head  and s h o u ld e r s  i n  su c h  a  way a s  t o  
p u t  t h e  r e c t i  m u sc le s  on th e  s t r e t c h .  At on}/ o f  m u sc le s  i s  an 
ea r l} :  s i g n  o f  r i c k e t s  and  so t h i s  d i a s t a s i s , -  which may be  a 
h a l f  t o  one in c h  i n  w i d t h , -  may be  found  a s  ea rl} :  a s  t h e  f i f t h  
m onth o f  l i f e , l o n g  b e f o r e  t h e  p r e s e n c e  o 1 r i c k e t s  i s  s u g g e s te d  
by t h e  i m p l i c a t i o n  o f  th e  o s se o u s  s } /s te m .I t  i s  s a i d  t h a t  t h i s  
d i a s t a s i s  h a s  been  d e t e c t e d  i n  c a s e s  w h ich  have  shown r a c h i t i c  
symptoms a t  b i r t h , t h o u g h  i t  i s  v e r y  d o u b t f u l  t h a t  an}: h e r e d i t ­
a r y  e lem ent t h e r e i n  o b t a i n s  .A lth o u g h  one o f  t h e  e a r l i e s t  s i g n s  
o f  r i c k e t s ,  i t  i s  slow  to  t a k e  i t s  d e p a r t u r e ;  i t  may p e r s i s t  f o r  
y e a r s , a s  th e  m u sc le s  a r e  v e ry  s lo w  i n  r e c o v e r in g  t h e i r  norm al 
t o n i c i t y  and d u r in g  a d u l t  l i k e  t h i s  abdom inal wealrness ma}: be  
t h e  c a u se  p a r t i a l l y  o f  v a r i o u s  h e r n i a e .T h e  p r im a ry  c a u se  o f  
t h e  d ia s ta B È s  i s  a r r e s t  o f  developm ent and n u t r i t i o n  o f  th e  
m u s c le s ,  t h e  secondar}: c a u se  t h e  p r e s s u r e  o f  t h e  s tom ach  and 
i n t e s t i n e s , i n f l a t e d  w i t h  g a s ,u p o n  t h e  weak and f l a b b y  m u sc le s  
o f  th e  b e l l y  w a l l ;  th e  c o n d i t  io n ,h o w e v e r ,m ay  occu r  i n  h e a l th } :  
c h i l d r e n  and d i s a p p e a r  ab o u t t h e  age o f  p u b e r t y . I n  th e  norm al 
c h i l d  c l o s u r e  t a k e s  p l a c e  from  below upw ards a n d ,a s  a  r u l e , t h e  
d i a s t a s i s  i s  o n ly  se e n  above t h e  u m b i l i c u s ;w h e r e a s  i t  i n v o lv e s  
t h e  w hole  e x t e n t  o f  t h e  abdom inal wal.l i n  t h e  r a c h i t i c  i n f a n t  .
In  i t s e l f  I  do n o t r e g a r d  i t  a s  pa thognom onic  o f  r i c k e t s , a s  i t  
h a s  been  shown t o  be p r e s e n t  i n  a  l a r g e  p r o p o r t i o n  o f  l i e a l t h y  
c h i ld r e n .T h e  l a r g e  s i z e  o f  t h e  b e l l y , -  a l l e g e d  by some to  be  
a lm o s t  a lw ays a  symptom o f  r i c k e t s , -  e a r l y  a t t r a c t s  t h e  a t t e n t ­
io n  of t h e  p a r e n t s , t h e  m o th e r  b r i n g in g  hfe.E i n f a n t  f o r  t r e a tm e n t  
p e rh a p s  s o l e l y  b e c a u se  i t  h a s  a  " p o t - b e l l y "  w i th  some s l i g h t  
d i g e s t i v e  d i s o r d e r  .Such an  abdomen i s  u s u a l l y  t e n s e  and tymipan- 
i t i c  t o  p e r c u s s i o n  and, as  we have s e e n ,  i s  th e  r e s u l t  o f  m an i­
f o l d  c o n d i t i o n  a c t i n g  t o g e t h e r  -  i t s  p r o d u c t i o n  b e in g  c o n t r i b ­
u t e d  t o  by  t h e  a to n y  o f  t h e  abdom inal m u s c l e s , t h e  d e p r e s s io n  o f  
t h e  d ia p h ra g m ,th e  c o n t r a c t i o n  o f  t h e  t h o r a x , t h e  e n la rg e m e n t  o f  
t h e  l i v e r  and s p l e e n , t h e  d i l a t a t i o n  o f  th e  stom ach a.nd i n t e s t ­
i n e s  and t h e  sh c a io w n e ss  o f  t h e  p e l v i s  .A c co rd in g  to  One o f  th e  
o l d e r  w r i t e r s , t h e  l a r g e  b e l l y  o f  r i c k e t s  i s  n o t  due t o  deform ^ 
i t y  o f  th e  c h e s t , d iaphragm  d e p r e s s io n  or e n la r g e d  v i s c e r a , b u t  
t o  d i l a t a t i o n  o f  t h e  s tom ach  -  th e  p r o b a b i l i t y , h o w e v e r , b e i n g  
t h a t  t h e  a t o n i c  c o n d i t i o n  o f  t h e  b e l l y  m u sc le s  i s  an  i n p o r t a n t  
f a c t o r  i n  m a in t a in in g  t h e  a b n o rm a l i ty  i n  q u e s t io n .T h e  e n l a r g e ­
ment i s  u n i fo rm  and  c h ro n ic  i n d i g e s t i o n , -  g a s t r i c  o r  i n t e s t i n a l  
o r  b o t h , -  may i n d e f i n i t e l y  p r o lo n g  i t  a s  a  t ro u b le s o m e  c o n d i t i o n
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Adenopathy
The g la n d s  o f  the  hod;y g e n e r a l l y  i n  r i c k  et}: c a s e s  may 
t a k e  on a  te n d e n c y  t o  e n la r g e m e n t , t h e  ham pering  o f  f r e e  in.sr i r -  
a t i o n  a n d , i t  may h e , t h e  im p u r i ty  o f  t h e  a tm o sp h e re  o f  t h e  s u r r ­
o u n d in g s ,c a u s in g  no t a  few o f  t h e s e  c a s e s  t o  dev e lo p  a d e n o id  
g ro w th s  i n  t h e  n a so p h a ry n x , w i th  h y p e r t ro p h y  o f  t h e  t o n s i l s  and 
s w o lle n  c e r v i c a l  lymph n o d e s .T h e re  may a l s o  he c o n s id é r a b le  t u ­
m e fa c t io n  and e n la rg em en t o f  t h e  g la n d s  o f  t h e  t r a c h e a , b r o n c h i  
and m e d ia s t in u m , p a r t  i c u l  a r l y  i f  b r o n c h i a l  c a t a r r h  i s  much i n  
e v id e n c e .P e r c u s s i o n  may r e v e a l  t h e  p r e s e n c e  o f  a  d u l l  a r e a  b e ­
h in d  t h e  manubrium s t e r n i  and, i f  t h e  thym us i s  i n c r e a s e d  i n  
s i z e , -  a s  i s  o f t e n  t h e  c a s e  i n  r i c k e t s , -  i t  can  be mapped o u t  
upw ards i n t o  t h e  n e c k .
B lood
Owing t o  t h e  f r e q u e n t  p r e s e n c e  o f  anaem ia  i n  r i c k e t y  c a s e s ,  
i t  i s  v e r y  common t o  o b se rv e  t h e  b lo o d  ch an g es  p e c u l i a r  t o  t h a t  
c o m p l i c a t i o n , t h e  p a t i e n t s  p r e s e n t i n g  t h e  w a x y ,g r e e n is h - y e l lo w  
t i n t  30 p f t e n  se en  i n  anaemic f e m a l e s . I n  s u cli c a s e s  e n la rg em en t  
o f  t h e  S p le e n  i s  common.There i s  a  dznmlnution in  t h e  number o f  
t h e  r e d  b l o o d - c o r p u s c l e s , n u c l e a t e d  r e d  ones may be s e e n  and 
t h e r e  i s  som etim es a  s l i g h t  d e g re e  o f  l e u c o c y t o s i s  .The b lo o d  
c o n d i t i o n s  may be c o m p l ic a te d  by th e  s o - c a l l e d  s p l e n i c  anaem ia  
o r  p se u d o le u k a e m ia  i n f  an t  urn, whi ch h a s  b e e n  h e ld  by some to  be 
t h e  r e s u l t  o f  s y p h i l i s , t h o u g h  o c c a s i o n a ] l y  q u i t e  in d e p e n d e n t  
o f  i t . J a c o b i  s a y s  t h a t  many more b lo o d  c e l l s  a r e  r e q u i r e d  t o  
f i l l  t h e  a r t e r i e s  when w ide t h a n  when n a rro w  and adds t h a t  
t h e s e  v e s s e l s  i n  r i c k e t s  a r e  w ide and t h e  b lo o d  p r e s s u r e  lo w . 
i f , t h e r e f o r e , t h e  fo rm a t io n  o f  b lo o d  c e l l s  i s  ham pered by any 
d i s e a s e  o f  th e  d i g e s t i v e  o r  b lo o d -m ak in g  o r g a n s , t h e  t i s s u e s  
w i l l  t h e n  show a  r e l a t i v e  i n c r e a s e  i n  t h e  p e r c e n t a g e  o f  w a te r ,
I  have h ad  many o p p o r t u n i t i e s  o f  showing t h i s  f a c t  t o  be t r u e  
i n  t h e  c a s e  o f  r ic k e t} /  c h i l d r e n .T h e  a n a r / la  w h ich  so o:ften  
t r o u b l e s  t h e  r a c h i t i c  mau be s e t  up by an e x c e s s  o f  bad  fo o d  
r e s u l t i n g  i n  a u t o i n t o x i c a t i o n , b y  any c h i l l i n g  o f  th e  body s u r ­
f a c e  c a u s in g  d e s t r u c t i o n  o f  th e  b l o o d - c o r p u s c l e s  and , i n  th e  
4 -a te r  s t a g e s , b y  any o v e r t a x in g  o f  t h e  s t r e n g t h  o f  t h e  i l l - n o u r ­
i s h e d  and d e b i l i t a t e d  p a t i e n t  .Such, an a f f e c t i o n  a s  r i c k e t s ,  
w hich  i n t e r f e r e s  w i th  n u t r i t i o n  t o  so g r e a t  an  ex t.en t,m ay  c au se  
ch an g es  i n  t h e  b lo o d  t h a t  makes i t  r e v e r t  t o  t h e  more i n f a n t i l e  
f o r m , in  w h ich  same t h e r e  i s  a  h ig h  p r o p o r t i o n  o f  l /nm phocrtes  
and o n ly  a  sm a ll  number of p o l y n u c l e a r  c e l l s . H u t c h i n s o n  r e f e r s  
t o  a  c a s e  i n  w hich  t  he e x a m in a t io n  o f  th e  b lo o d  seemed t o  i n d ­
i c a t e  th e  p r e s e n c e  o f  a  c h l o r o s i s . I n  g e n e r a ] . , t h e  b lo o d  h a s  no 
s p e c i a l  c h a r a c t e r i s t i c s , t h e r e  b e in g  by no means a lw ays a H ig h t-  
i s h  i n c r e a s e  i n  t h e  p o ly m o rp h s .
B lood  V e s s e l s
In  r i c k e t s  t h e  va .rious a r t e r i e s  th ro u g h o u t  t h e  body a r e  
a p t  t o  u n d e rg o  d i l a t a t i o n ;  t h e  b lo o d  p r e s s u r e  i s  l o w ; t h e r e  i s  
s t a s i s  i n  th e  p r i n c i p a l  v i s c e r a  and a t  th e  p e r i p h e r y , t h e  c i r c ­
u l a t i o n  b e in g  g e n e r a l l y  r e t a r d e d  and s lu g g is h .B e n e k e  sa y s  t l i a t  
he  h a s  found t h e  pu lm onary  a r t e r y  i n r i c k e t s  a b n o rm a lly  l a r g e ,  
t h i s  f a c t  b e in g  advanced  to w a rd s  e x p l a n a t i o n  o f  t h e  pu lm o n a ry  
c o m p l ic a t io n s  a r i s i n g  from  d i s t u r b a n c e  o f  t h e  c i r c u l a t i o n  i n  
t h e  lu n g s .U n d e r  norm al c o n d i t i o n s  t h e  c i r c u l a t i o n  o f  b lo o d  and 
lymph i s  c a r r i e d  on m a in ly  by t h e  c a r d i a c  m u s c u la r  c o n t r a c t i o n s  
and p r e s s u r e ; i n  r i c k e t s  t h e  m u sc le s  o f  t h e  abdom infl w a l l  i s  
weak and a t o n i c , a s  a l s o  i s  t h e  m u sc u la r  c o a t in g  o f  th e  i n t e s t -  
in e s .O w in ?  to  t h i s  l o s s  o f  m u s c u la r  p o w e r , th e r e  i s  c a p i l l a r y  
s t a g n a t i o n , t h e  t i s s u e s  becoming b a th e d  i n  an e x c e ss  o f  b lo o d  
and ly m p h .S u ch  c o n g e s t io n  i s  s e e n  i n  a l l  th e  v i s c e r a  d r a in e d  
by  t h e  b ra n c h e s  o f  th e  p o r t a l  v e i n , t h a t  i s  t o  s a y , t h e  i n f e r i o r  
and s u p e r i o r  v e n a  c a v a , t h e  s p l e n i c  and g a s t r i c  t r u n k s  .T h a t  
form ed by  t h e i r  u n i o n , t h e  v en a  p o r t a e , e n t e r s  t h e  l i v e r  and ram­
i f i e s  th r o u g h  i t s  s u b s ta n c e ;a n d  i t s  b ra n c h e s  emerge from  th e  
o rg a n  a s  t h e  h e p a t i c  v e in s  t o  j o i n  th e  i n f e r i o r  cav a .T h e  e x c e s s  
o f  l i q u i d  i n  t h e  t i s s u e s  g iv e s  r i s e  t o  h y p e r p l a s i a , w i t h  th e  
r e s u l t  t h a t  t h e  s p l e e n  becomes e n la r g e d  and th e  l i v e r  a l s o  when 
h e a r t  a n o m a lie s  e x i s t .T h e  c o n g e s t io n  o f  th e  v i s c e r a  w i l l  be  in . 
p r o p o r t i o n  t o  th e  wealcness and a t o n y  o f  t h e  a f f e c t e d  m u s c le s ,  
t h e r e  b e in g  a  c a t a r r h a l  c o n d i t i o n  o f  t h e  stom ach and bow els  
when su c h  a r e  in v o lv e d .T h e  o c c a s io n a l  o c c u r r e n c e  o f  p i l e s  can 
t h u s  be  e x n l a i n e d , t h e  same b e in g  l e s s  common t h a n  i t  i s  owing 
t o  t h e  p a t i e n t  lyin>? down so much, from  s h e e r  n e c e s s i t y / t h r o u g h  
w eakness a lm ost a lw a y s .
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C hest
I n  e s t im a t i n g  t h e  e x te n t  o f  t h e  t h o r a c i c  d e fo r m i ty  i t  i s  
n e c e s s a r y  t o  h e a r  i n  mind t f e p ta in  a n a to m ic a l  c o n s i d e r a t i o n s  .The 
c h e s t  o f  t h e  a d u l t  i s  of an o va l  o u t l i n e ,w hereas  d u r in g  in f a n c y  
i t  i s  c y l i n d r i c a l  o r  a lm o st c i r c u l a r , t h e  r i b s  and  c s r l i l a g e s  
b e in g  more h o r i z o n t a l , th e  c o l l a r - b o n e s  e l e v a t e d  and th e  neck- 
s h o r t  .The u p p e r  p a r t  o f  th e  c h e s t  c o n t a i n s  t h e  h e a r t , l u n g s  and 
th y m u s ,w h i le  in  t h e  lo w e r  p o r t i o n  t h e  abdom inal c o n t e n t s  crowd 
i n t o  t h e  s p a c e 'u n d e r  d iap h rag m ,w h ich  h a s  a  h i g h e r  dome th a n  i n  
a d u l t s .T h e  c h a r a c t e r i s t i c  r  i  ck e t }/ "p o t  -b  e l l  y  " p ro d u c e s  a  b r o a d ­
e n in g  o f  t h e  b a s e  o f  t h e  th o r a x ,w h ic h  becomes s t i l l  f u r t h e r  
e x a g g e ra te d  a s  t h e  d i s e a s e  becomes w o rse ,T h e  a d u l t  t h o r a x  i s  a  
bony c a s e ,b u t  i n  t h e  c h i l d  s o f t  and . f l e x i b l e  and t h e r e f o r e  e a s ­
i l y  a f f e c t e d  by  th e  a tm o s p h e r ic  p r e s s u r e  o r  an3: o b s t r u c t i o n  t o  
r e s p i r â t  i o n .  The i n f a n t i l e  c h e s t  i s  i s  v e r y  l i g h t  and p l i a b l e  
and t h e r e  i s  g r e a t  mob i l  i t} :  o f  th e  r i b s  and. c a r t i l a g e s  ; i t  y i e l ­
d s  r e  ad i l  3/ t o  a tm o s p h e r ic  p r e s s u r e , b u t  , u n l i k e  t h e  c h e s t  o f  t h e  
a d u l t , h a s  no r e s i l i e n c y  and l i t t l e  e l a s t i c  r e c o i l . T h e  a c t  o f  
r e s p i r a t i o n  i s  due t o  m u sc u la r  a c t i o n  and d u r in g  i n s p i r a t i o n  
t h e  in t r a p u lm o n a r y  p r e s s u r e  i s  redu.ced and a i r  e n t e r s  t h e  lungs^ 
The c a p a c i t y  o f  th e  c h e s t  i s  i n c r e a s e d , i t s  v e r t i c a l  d i a m e te r  by 
d e s c e n t  and e l e v a t i o n  d f  th e  d iap h ra g m . E l e v a t i o n  and o u tw ard  
r o t a t i o n  o f  t h e  r i b s  i n c r e a s e  t h e  t r a n s v e r s e  d i a tn e t e r ,w h i l e  t h e  
a n t e r o p o s t e r i o r  one i s  i n c r e a s e d  by  a  movement upw ards and o u t ­
w ards o f  th e  r i b s , c o s t a l  c a r t i l a g e s  and s te rn u m ,T h e  m u sc le s  o f  
i n s p i r a t i o n  a r e  t h e  d i  a p h r  agm, th e  e x t e r n a l  i n t e r c o s t a l s , - w h i c h  
e l e v a t e  a l l  t h e  r i b s  e x ce p t  t h e  f i r s t , -  t h e  i n t  e r e  a r t  i l  a g i  nous 
p o r t i o n s  o f  t h e  i n t e r n a l  o n t e r c o s t a l s ,  t h e  s e a l  entas a n t i  cue , t h e  
s e r r â t  u s  p o s t i c u s  s u p e r i o r  and t h e  l e v a t o r e s  c o s taW m . T h o ra c ic  
e x p a n s io n  i n  i n f a n t  s i s  m o s t ly  j^ â ^ î i r a g in a t ic  and  abdom inal and 
t h e  a c t  o f  e x n i r a t i o n  p a s s iv e .O n  c e s s a t i o n  o f  i n s p i r a t i o n  th e  
d i s t e n d e d  lu n g  p a r t i a l l y  c e a s e s  on acco u n t o f  i t s  e l a s t i c i t y  
and i n  so  do in g  draws i n  t h e  c h es t  w a l l  # i i c h ,o w i n g  t o  i t s  e l ­
a s t i c i t y ,  t e n d s  t o  r e t u r n  to  t h e  c o n d i t i o n  o b t a i n i n g  p r i o r  t o  
i n s p i r â t  i o n .  The a c t i o n  o f  g r a v i t y  on t h e  c h e s t  w a l l  and  r e t r ­
a c t i o n  o f  t h e  m u sc le s  o f  th e  b e l l y  a s s i s t  .The p r e s s u r e  o f  th e  
i n s p t p é d  a i r  i s  n o t  s u f f i c i e n t  n o rm a l ly  t o  b r i n g  abo u t e q u i l ­
ib r iu m  t o  t h e  p r e s s u r e  o f  t h e  o u t s i d e  a i r  on t h e  c h e s t  w a l l .
T h is  i s  e v id e n t  i n  su c h  a f f e c t i o n s  a s  p n eu .m o th o rax ,in  w h ic h  a i r  
e n t e r s  t h e  p l e u r a l  c a v i t y  and c a u s e s  c o l l ^ s e  o f  pu lm onary  t i s ­
su e  o r  p r e v e n t s  t h e  co m p le te  e x p a n s io n  o f  t h e  l u n g , a s  i n  c a s e s  
i n  w h ich  a d h e s io n s  have  p r e v e n t e d  c o m p le te  c o l l  ap se .N orm ality ,  
h o w e v e r , th e  c h e s t  w a l l  r e s i s t s  th e  a tm o sp h e r ic  p r e s s u r e  and 
e s t a b l i s h e s  an e q u i l i b r iu m .A  c h i l d ' s  lu n g s  a re  r e l a t i v e l y  sma­
l l e r  t h a n  an a d u l t ' s ,  i n  p r o p o r t i o n  t o  t h e  s i z e  o f  t h e  h e a r t  and  
a l s o  b e c a u se  th e  o t h e r  v i s c e r a  r e q u i r e  more s p a c e ; t h e  p u lm o nary  
t i s s u e  i s  e x c e e d in g ly  d e l i c a t e  and e l a s t i c , i t  i s  e a s i l y  a f f e c t e  
- d  by o b s t r u c t i v e  c a t a r r h  o r  p r e s s u r e  from  w i t h o u t , s o  t h a t  v e ry  
l i t t l e  c a u s e s  a  c o n d i t i o n  o f  emphysema o r  c o l l a p s e . I n  t h e  e a r l y  
weeks o f  l i f e  t h e  c h e s t  m ea su re s  s l i g h t l y  l e s s , - t h a t  i s , a b o u t  
h a l f  an i n c h , -  t h a n  t h e  h e a d ,b u t  i t s  c i r c u m fe re n c e  s h o u ld  be 
g r e a t e r  by  t h e  end o f  the  f i r s t  y e a r . I n  r i c k e t s  i t  i s  s e e n  t h a t  
t h e  h e ad  i s  l a r g e r  th a n  th e  th o r a x ,w h ic h  i s  n a r r o w , f l a t t e n e d  
and d e f o r m e d , i t s  s t u n t e d  c o n d i t i o n  b e in g  m ark e d ly  em p h a s ise d  by 
th e  " p o t - b e l l y "  be lo w .T h e  c h e s t  l o s e s  i t s  c y l i n d r i c a l  s h ^ e  and 
a p p ro x im a te s  more c l  os ^  y  t o  t h e  q u a d r ip e d a l  ty p e .A  c j / r to m e te r  
t r a c i n g  o f  t h e  c h e s t , th r o u g h  t h e  a r t i c u l a t i o n  o f  t h e  s te rn u m  
and  x i p h o i d , g i v e s  a  f i g u r e  r e s e m b l in g  t h e  p e r i p h e r y  o f  a  v i o l i n ,  
t h e  b r o a d e s t  p o r t i o n  b e in g  p o s t e r i o r  and th e  na rrow  ro und ed  
p o r t i o n  a n t e r i o r , w h i l e  t h e  c o n s t r i c t i o n  c o r re s p o n d s  t o  t h e  l a t ­
e r a l  g r o o v e s . I n  r i c k e t s  b o th  bones and  m u sc le s  a r e  w eakened and 
t h e  t h o r a c i c  w a l l  does n o t  o f f e r  r e s i s t a n c e ; i t  t h e r e f o r e  f a l l s  
i n  a t  i t s  w e ak e s t  and  l e a s t  s u p p o r te d  p a r t s . A t  th e  j u n c t i o n  o f  
th e  r i b s  w i th  th e  c o s t a l  c a r t i l a g e s  t h e r e  i s  a  f a l l i n g - i n  o f  
t h e  r i b s ; t h e  c a r t i l a g e s  and s te rn u m  a r e  t h u s  t h r u s t  f o rw a r d s ,  
fo rm in g  a  round ed  p ro  tu b e  r a n e e .B ro a d  and  s h a l lo w  g ro o v e s  th u s  
form ed o c c u r  on e i t h e r  s i d e  o f  t h e  s te rn u m  and ru n  from  t h e  . 
secon d  o r  t h i r d  f i b  t o  t h e  hypochondriiun .T he  f l o o r  o f  t h e  d e p r­
e s s i o n  i s  c o n s t i t u t e d  by t h e  r i b s  o u t s i d e  t h e i r  j u n c t i o n  w i th  
t h e  c a r t i l a g e s ; a n d  a lo n g  t h e  i n n e r  s i d e  o f  th e  g ro o v e  t h e  sw ol­
l e n  ends o f  th e  r i b s  can  be  s e e n  -  t h e  s o - c a l l e d  b e a d in g  w hich 
c o n s t i t u t e s  t h e  " r i c k e t y  ro sa ry } ' t h e  l a t t e r  b e in g  p e rh a p s  th e  
m ost c o n s t a n t  f e a t u r e  o f  th e  d i s e a s e .T h e s e  b e a d - l i k e  s w e l l i n g s  
a r e , a t  t h e  c h o n d ra l  j u n c t i o n ,m o s t  m arked  on th e  f i f t h , s i x t h
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anci s e v e n th  r i b s .T h e  b e a d in g  i s  som etim es o b s c u re d  by th e  f a c t  
t h a t  t h e  r i b s  a re  d i s p l a c e d  a r e  d i s  l a c e d  backw ards a t  t h e i r  
j u n c t i o n  w i th  t h e  c a r t i l a g e . H o  t r a c e  of t h i s  r o a a r y  i s  t o  be 
se en  when t h e  r a c h i t i c  p a t i e n t  i s  g ro w n -u p , i t  se ldom  a l s o  b e in g  
o b se rv e d  i n  a  c h i l d  o f  f i v e  y e a r s  o f  age .The r i b s  a r e  s o f t e r  
th a n  t h e  c a r t i l a g e s  i n  r i c k e t s ; i n  t h e  h e a l t h y , -  and  even  more 
so  i n  t h e  t u b e r c u l a r , i t  may be  n o t e d , -  th e  c a r t i l a g e s  a r e  s o f t ­
e r  th a n  th e  r ib s .O w in g  t o  t h e  s o f t n e s s  o f  t h e  bones  and c a r t i l ­
a g e s ,  t h e  c h e s t  l o s e s  i t s  f i rm n e s s  and i s  e a s i l y  d e p re s s e d  by 
a tm o sp h e r ic  p r e s s u r e  o r  su ck ed  in w ard s  d u r in g  th e  a c t  o f  i n s p ­
i r a t i o n  -  a  c o n d i t i o n  s t i l l  f u r t h e r  a s s i s t e d  by th e  f l e x i b i l i t y  
o f  t h e  t h o r a c i c  w a l l ; i f  t h e r e  i s  o b s t r u c t i o n , a s  from  b r o n c h i t ­
i s ,  t o  t h e  a i r  e n t e r in g  t h e  l u n g s , t h i s  in d ra w in g  i s  a g g ra v a te d  
th r o u g h  t h e  lu n g s  b e in g  l e s s  s u p p o r te d  and l e s s  d is ten d e d ,S o m e  
o f  t h e  o l d e r  w r i t e r s  d w e ll  on th e  f a c t  t h a t  t h e  d e fo rm ity  o f  
t h e  c h e s t  i s  p ro d u c e d  by  a tm o sp h e r ic  p r e s s u r e , a i d e d  by t h e  p o s ­
i t i o n  o f  t h e  U pper m a rg in  o f  t h e  l i v e r , s tom ach  and s p l e e n ,b u t  
n o t  by t h e  d ia p h ra g m 's  c o n t r a c t i o n s .T h e  c h e s t  w a l l  does n o t  r e ­
cede  so much as t h a t  o f  t h e  o p p o s i t e  w here  i t  c o v e rs  th e  h e a r t :  
so t h a t  t h e  l e f t  s i d e  a p p e a r s  l a r g e r  t h a n  t h e  r i g h t , a n  im p re s s ­
io n  o f  p r e c o r d i a l  . fu ln e s s  b e in g  t h e r e b y  p ro d u c e d .A n o th e r  w e l l -  
m arked s i g n  of r i c k e t s  i s  what i s  knoTO a s  H a r r i s o n ' s  g ro o v e ;  
when t h e  c l ie s t  w a l l  i s  su c k e d  i n  and  t h e r e  i s  o b s t r u c t i o n  t o  
i n s p i r a t i o n , t h e  c o s t a l  ma.rgins w i l l  be drawn in w a rd s  a n d , i f  i n ­
t e r f e r e n c e  i e  more p ro n o u n c e d ,a  g roove  s p e a r s  on e i t h e r  s i d e  
o f  t h e  c h e s t , ru n n in g  backw ards  and downwards ro u n d  t h e  a n t e r i o -  
r  p o r t i o n  o f  t h e  c h e s t . I t  v a n i s h e s  when t h e  o b s t r u c t i o n  i s  rem­
oved; b u t  perm anen t d e fo r m i ty  may rem a in ,  i f  th e  r i b s  a r e  s o f t  
and weakened by th e  r a c h i t i c  d i s e a s e . T h i s  g ro o v e  i s  som etim es 
c a l l e d  t h e  " r a c h i t i c  g i r d l e "  and i s  a b o u t  two in c h e s  i n  w id th ;  
i t  l i e s  a t  th e  l e v e l  o f  th e  a t ta c h m e n t  o f  t h e  d iap h rag m , i t  en­
c i r c l e s  each  s i d e  o f  t h e  c h e s t  from  th e  lo w e r  end o f  th e  s t e r n ­
um backw ards t o  t h e  p o s t e r i o r  edge o f  th e  a x i l l a  and becomes 
more m arked i f  any d i s e a s e  o f  the  lu n g s  c a u s e s  i n c r e a s e d  inw ard  
s u c t i o n  o f  t h e  t h o r a x . T h i s  l a t e r a l  fu r ro w  s e r v e s  to  mark t h e  
u p p e r  l i m i t  o f  t h e  abdom inal v i s e  e r a ,  which, p r e s s  ou t  t h e  c h e s t  
w a l l  be low  t h e  g r o o v e ,g i v i n g  a  dom e-shaped a p p e a ra n c e  to  t h e  
l&wer p a r t  o f  t h e  c h e s t .T h e  lo w e r  c o s t a l  a r c h e s  a r e  m oulded u p ­
on t h e  abdom inal c o n t e n t s  and t h e r e  i s  t h i c k e n i n g  and a v e r s i o n  
o f  t h e  lo w e r  edges  o f  t h e  r i b s  and c a r t i l a g e s  -  t h e  same h a v in g  
b e en  com pared t o  t h e  brdan o f  a h a t . J e n n e r  i n s i s t s  t h a t  th e  
g roove  i s  n o t  due t o  t r a c t i o n  o f  t h e  m i d r i f f , b u t  to  a tm o sp h e r­
i c  p r e s s u r e  a id e d  by t h e  p o s i t i o n  o f  t h e  u p p e r  edge of th e  l i v ­
e r ,  s to m ach  and s p le e n ;è n f e e b le m e n t  o f  i n s p i r a t i o n  i n  t h e  p r e s ­
ence  o f  in c o m p le te  e x p a n s i o n , s o f t e n i n g  o f  t h e  r i b s  and  a to n y  of 
t h e  abdom inal m u sc le s  c o n t r i b u t e  t o  i t s  o c c u r re n c e  .One may some 
- t im e s  o b se rv e  a n o th e r  g r o o v e ,o f  v e r t i c a l  p o s i t i o n  and  o u t s i d e  
t h e  n i p p l e  l i n e , o n  each  s i d e  of t h e  c h e s t ; i t  may be a lo n g s id e  
o r  b e h in d  th e  r ic k e t} :  r o s a r y  where th e  r i b s  and c a r t i l a g e s  un ­
i t e  and i s  p r e s e n t  on b o th  s i d e s . I t  r u n s  o u tw ard s  and o b l iq u e l y  
downwards on th e  f r o n t  f a c e  o f  t h e  c h e s t ; i t s  p o s i t i o n  i s  d e t e r ­
m ined , a c c o rd in g  to  J e n n e r ,n o t  by t h e  l o s s  o f  pow er o f  t h e  r e s ­
p i r a t o r } :  m u sc le s  a t t a c h e d  t o  t h e  o u t s i d e  o f  th e  r i b s , b u t  by th e  
s o f t n e s s  and  want o f  r e s i B t e n c e  o f  t h e  r i b s  th em sB lv es  . S t i l l  
a n o th e r  g ro o v e  i s  som etim es o b s e rv e d  im m e d ia te ly  i n  f r o n t  o f  
t h e  r i c k e t} :  r o s a r y ; i t  i s  a  ver}: B l i g h t  o n e ,a s  a  ru le .F ro m  th e  
t h i r d  t o  t h e  n i n t h  r i b  t h e r e  may be  f l a t t e n i n g  o f  th e  c h e s t .
The u p p e r  r i b s  a r e  s t r o n g e r  and b e t t e r  s u p p o r te d  and c o v e re d  
by  t h i c k  muscl e s  ; sonsequ e n t  l y ,  t h e r e  i s  no a p p r e c i a b l e  f l a t t e n ­
in g  i n  t h a t  p o s i t i o n .T h e  c h e s t  i n  t h e  u p p e r  p a r t  a p p e a rs  c o n t r ­
a c t e d  b e c a u se  th e  c l a v i c l e s  a r e  s h o r t e n e d  and t h e  s h o u ld e r s  
a p p ro x im a te ;b u t  i n - r e a l i t y  i t s  c a p a c i ty  i s  n o t  d im in is h e d .T h e  
l a t e r a l  p r e s s u r e  upon t h e  s o f t e n e d  r i b s  may c m  se  t h e  s te rn u m  
t o  b u lg e  f o r w a r d s , t h e r e  p e rh a p s  b e in g  a  v e r t i c a l  g ro o v e  ru n n in g  
down i t s  c e n t r e .T h e  p r o j e c t i n g  s te rn um  o f  r i c k e t s  h a s  a  ro u n d ­
ed o u t l i n e  and g iv e s  an a p p e a ra n c e  c a l l e d  " p i g e o n - b r e a s t  " ; i t  
m u s t , h o w e v e r ,b e  d i f f e r e n t i a t e d  from  t h e  sh a rp  p i g e o n - b r e a s t  
c a u se d  by p e t t u s s i s , b r o n c h i t i s  o r  o t h e r  s e v e r e  r e s p i r a t o r y  d i s ­
e a se  i n  c h i ld h o o d .T h e  c o n d i t i o n  i n  qu. e s t  io n  i s  much more ang­
u l a r  and h as  a  s h a rp  p r o j e c t i o n  re s e m b l in g  t h e  b r e a s t  o f  a 
b i r d ; i t  may be a s s o c i a t e d  w i t h  t h e  r i c k e t y  p i g e o n - b r e a s t , when 
t h e  d e f o r m i ty  w i l l  be  much i n c r e a s e , a n d  a b d ô f i e s  i t s  a p p e a ra n c e  
I n  r i c k e t s  we som etim es a l s o  se e  what i s  te rm e d  t h e  " f u n n e l -  
c h e s t " , i n  w hich  t h e r e  i s  a  deep h o l lo w ,f ro m  one t o  two in c h e s  
i n  d e p th ,  o v e r  t h e  m iddle  o f  t h e  e n s i fo rm  c a r t i l a g e  .We have
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a l r e a d y  se e n  t h a t  t h e  r i c k e t y  r o a a r y  i s  u s u a l l y  o b se rv e d  some 
m onths b e f o r e  t h e  p r e s e n c e  of r i c k e t s  i s  s u g g e s te d  bv t h e  o c c ­
u r r e n c e  o f  t h e  t h o r a c i c  a n o m a lie s  .W ith  th e  growth- of" th e  c h i l d  
t h e  v a r i o u s  c h e a t  d e f o r m i t i e s  d e s c r i b e d  above t e n d  t o  v a n i s h ,  
t h e  t h o r a x  becom ing norm al i n  a p p e a ra n c e .T h e  r i c k e t y  c h e a t  can 
o f t e n  be d e t e c t e d  up t o  f i v e  or s i x  y e a r s  o f  a ? e , but with, -ame 
t h e  v i s c e r a  s ink  s t i l l  f u r t h e r  i n t o  t h e  abdomen and th e  c h e s t  
w a l l s  expand more f r e e l y  a s  th e  lu n g s  r e c e i v e  f r e e r  p i  ay .The 
r i b s  from th e  second  t o  t h e  e i g h t h  a r e  u su a l  l y  most a f f e c t e d ;  
t h e y  may f a i l  t o  a t t a i n  a  p r o p e r  l e n g t h  a n i  t h e  ang].e becomes 
l e s s  o b tu s e  t h a n  n o r m a l . I n s t e a d  o f  p r o j e c t i n g , t h e  b r e a s t - b o n e  
may sinl< i n  b o i i l } : .
C l a v i c l e s
The c o l l a r - b o n e s  may show i n c r e a s e  o f  t h e i r  o r d i n a r y  c u rv -  
v a t i o n s , o r  t h e y  may a c t u a l l y  u n d ergo  t w i s t i n g  o r  d i s t o r t i o n .
T h ere  i s  n o t  i n f r e q u e n t l y  e n la rg e m e n t  o f  t h e  a r t i c u l a r  e n d s ,  
most o f t e n  t h e  s t e r n a l  e x t r e m i t y . I n  s e v e r e  c a s e s  o f  r i c k e t s  
t h e r e  may be o b s e r v e d ,a t  t h e  j u n c t i o n  o f  t h e  i n n e r  and  m id d le  
t h i r d , a n  a c u te  for^vard and upw ard k in k  o r  b e n d ,c a u s in g  a  p e c ­
u l i a r  a l t e r a t i o n  i n  t h e  shape  o f  th e  bone .T h e re  ma}: a ls o  be ev­
id e n c e s  o f  g r e e n s t i c k  f r a c t u r e  a p p r e c i a b l e  t o  t h e  i n n e r  end o r  
t h e  m id d le  t h i r d .C h a n c e  p r e s e n t s  an  a n a l y s i s  o f  600 c a s e s ; i n  
120 t h e r e  /-as c u r v a t u r e  of th e  c l a v i c l e ,  i n  60 c u r v a t u r e  o f  t h e  
r a d i u s , w i t h  t h e  l i k e  anomaly o f  th e  hum erus i n  3 6 .The o c c u r r e n ­
ce  o f  t h e  d e fo r m i ty  i s  a p p r e c i a t e d  when we r e c o l l e c t  t h a t  t h e  
c o l l a r - b o n e  i s  an im p o r ta n t  s t r u c t u r e  whose f u n c t i o n  i s  t o  h o ld  
up t h e  arm away from t h e  b o d y ,a s  w e l l  a s  t o  a c t  a s  a  fu lo ru jn  
on v /hich i t  perforrr-s  i t s  movement s .Lat e r ,w h e n  t h e  c h i l d  b e g in s  
t o  c r a w l , t h e  w e ig h t  o f  t h e  body i s  th ro w n  th r o u g h  th e  c l a v i c l ­
e s  on t o  t h e  o u t s p r e a d  h a n d s .T h e se  b o n es  a r e  t h e r e f o r e  o b l ig e d  
t o  w i t h s t a n d  c o n s id e r a b le  p r e s s u r e  and i f , i n  t h e  s o f t e n e d  r a c h ­
i t i c  c o n d i t i o n , t h e / :  a r e  tiiaable to  do s o , t h e y  y i e l d  u n d e r  t h e  
c o n t in u o u s  s t r a i n  and become b e n t  and t w i s t e d  more o f t e n  th a n  
o t h e r  bones  w i th  l e s s  e x a c t in g  s t r a i n  to  b e a r .
C o n s t i p a t i o n  and  D ia r r h o e a
T h e " p o t -b e l ly " w e a k n e s s  p r  a to n y  o f  t h e  e x t e r n a l  abdom inal 
m u sc le s  h a s  i t s  c o u n t e r p a r t  kn  t h e  g e n e r a l  e n fe e b le m e n t  ^ f  t h e  
m u sc li la r  c o a t s  of t h e  i n t e s t i n e s  e x c i t e d  by r i c k e t s , i e â d n g  to  
d e f e c t i v e  p e r i s t a l t i c  a c t i o n  o f  t h e / f i b r e s , c u lm in a t in g  i n  c o n s ­
t i p a t i o n ,  f l a t u l e n c e ,  fedm ent a t  i o n  o f  th e  r e t a i n e d  fo o d  i n  t h e  
s tom ach  and i n t e s t i n e s  and d i s t e n s i o n  o f  t h e  b e l l y .  C o n s t i p a t ­
io n  i s  an e a r l y  symptom o f  r i c k e t s  and may be p r e s e n t  even  i n  
b r e a s t - f e d  i n f a n t s  . I t  i s  p a r t l y  due , as s t a t e d ,  t o  t h e  w eakness 
o f  t h e  m u s c u la r  l a / : e c  o f  th e  i n t e s t i n e s , b u t  i s  a g g ra v a te d  by  
l a x i t y  and e n fe e b le m e n t  o f  t h e  abdom inal w a l l s . I t  h a s  b e en  
kno'wn t o  b e g in  a s  e a r l y  a s  t h e  second  o r  t h i r d  m onths o f  l i f e ;  
i t  m ust be d i s t i n g u i s h e d  from c o n g e n i ta l  c o n s t i p a t i o n ,w h ich  i s  
i n v a r i a b l y  p r e s e n t  from  b i r th .T h o u g h  m ost o f  t h e  c a s e s  a r e  a t  
t im e s  marked].}: c o n s t i p a t e d , i t  may liappen t h a t  s e v e r e  d i a r r h o e a  
and s t r a i n i n g  may dom ina te  th e  c l i n i c a l  p i c t u r e  o f  t h e  d i s e a s e .  
The s t o o l s  a r e  no t i n f r e q u e n t l }: o f  a  g r e e n i s h  c o lo u r  and m ixed 
w i th  a  w h i t i s h  and curd}: m a t e r i a l , c o n s i s t i n g  mainl}/ o f  u n d i g e s ­
t e d  m ilk  and p o s s e s s e d  o f  a  v e ry  o f f e n s i v e  o d o u r .T h e  fo o d  app­
a r e n t l y  p a s s s e s  th ro u g h  th e  al im entar}: c a n a l  m o s t ly  u n c h an g e d , 
b e in g  p r o p e l l e d  to o  qu ick l} : f o r  d i g e s t io n ,o w in g  to  i n t e s t i n a l  
p e r i s t a l s i s  b e in g  to o  a c t i v e . I n  every  c a s e  i n  w h ic h  th e  bow els  
p a r t i c i p a t e  i n  t h e  g e n e r a l  c a t a r r h  o f  t h e  mucous m e m b ra n e s ,d i­
a r r h o e a  w i l l  become a  m arked f e a t u r e  o f  th e  d i s e a s e , a n d  some 
o f  th e  c a s e s  show a  t e n d e n c y  to  p i l e s . T h e  r e s p i r a t o r y  t r o u b l e s  
so o f t e n  o b s e rv e d  i n  r i c k e t s  may be  s u b o r d in a te  to  t h e  g a s t r o ­
i n t e s t i n a l  c a t a r r h ,w h e r e a s  som etim es a  c h i l d  s u f f e r s  a l t e r n a t e ­
l y  from t h e s e  c o n d i t i o n s .  In  many o f  my c a s e s  I  have n o t i c e d  
t h a t , l o n g  b e f o r e  t h e  a p p e a ra n c e  o f  t h e  c l a s s i c a l  r a c h i t i c  s ig n s  
th e  c h i l d  s u f f e r s  from' c o n s i d e r a b le  d i s t u r b a n c e  o f  t h e  g a s t r o ­
i n t e s t i n a l  c a n a l . C o n s t i p a t i o n , d i a r r h o e a , g a s t r i c  c a t a r r h , c o l i c  
and f l a t u l e n c e  I  hav e  o f t e n  seen  to  f o l lo w  f a u l t y  f e e d i n g , w i t h  
c u lm in a t io n  i n  m a l n u t r i t i o n  o r  mal a s s i m i l a t i o n  and r a c h i t i c  
d i s e a s e  a t  l a s t  .On t h e  o th e r  h a n d , I  h av e  n o t i c e d  t h e s e  vague  
symptoms o f  d i g e s t i v e  d i s o r d e r s  as  tlie  a c t u a l  p ro d ro m a ta  o f  
r i c k e t s , t h e  f i r s t  one to  a ,rouse  my s u s p ic i o n  b e in g  o b s t i n a t e  
c o n s t i p a t i o n ,w h i c h  J a c o b i  r e g a r d s , e v e n  i n  b r e a s t - f e d  i n f a n t s  
as p a th ognom onic  o f  t h e  d i s e a s e ; t h i s  r e s u l t a n t  o f  abdom inal :
m u sc u la r  a t  o n y , whi ch i s  som etim es a s s o c i a t e d  w i t h  a c h o l i a  and^ <
dry  and  p a l e  s t o o l s , ma}: l a t e r  change i n t o  a c t u r e  g a s t r o i n t e s t i -  ,
n a l  c a t a r r h , w i t h  o r  w i th o u t  d i a r r h o e a  and v o m i t in g '   ^ j
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H aem orrho ids
I  have  se en  s e v e r a l  r i c l r e t y  c h i l d r e n  i n  whom p i l e s  f^ave 
r i s e  to  much, s u f f e r i n g  an in c o n v e n ie n c e , as t h e  r e s u l t  o f  cong­
e s t i o n  o f  t h e  low erm ost abdom inal p a r t s .
Head
In  r i c k e t s , a s  we s h a l l  p r e s e .n t ly  o b s e r v e , t h e  norm al r a . t io  
be tw een  th e  h e a d , t h e  c h e s t  an d  tlie  abdomen u n d e rg o e s  a l t e r a t ­
i o n ,b u t  o n ly  f o r  t l ie  p e r i o d  d u r in g  whicii t h e  d i s e a s e  i s  i n  e v i ­
dence  j f o r  l a t e r  t h e s e  p a r t s  a t t a i n  a lm o s t  e g u a l  measurement s , 
t h e  c h e s t  g r a d u a l l y  g a in in g  on t h e  head  and b e l l y , u n t i l  a t  l e n ­
g t h  i t  h a s  t h e  g r e a t e s t  c i r c u m fe re n c e  .But i t  i s  v e ry  a p p a r e n t ,  
on i n s p e c t i o n  o f  a r i c k e t y  c h i l d , t h a t  th e  h e ad  and. b e l l y  a r e  
l a r g e r  th a n  norm al and g r e a t e r  a ro u n d  th a n  t h e  c h e s t ,w h i c h  i s  
na rro w  and c o n t r a c t e d  and m arked by  t h e  s u l c i  a l r e a d y  d e s c r i b ­
e d .T h e  h e a d  o f  t h e  r a c h i t i c  i n f a n t  -  me.rkediy l a r g e  i n  c o n t r a s t  
t o  t h e  sm a ll  f a c e  -  i s  o f  an e n la rg em en t  t h a t  i s  o f t e n  more 
a p p a r e n t  th a n  r e a l  ; f o r  i t  r ay not m easu re  more t h a n  t h a t  o f  a  
h e a l t h y  c h i ld , t h o u g ,o w in g  t o  t h e  narrow  a n d  c o n t r a c t e d  c h e s t ,  
i t  seems on co m p ar iso n  out o f  p r o p o r t i o n  t o  th e  r e s t  of th e  
body .The e n la rg em en t à jipea rs  t o  be due m a in ly  t o  th e  t h i c k e n i n g  
o f  t h e  cHRnial. b o n e s ,  an i n c r e a s e  o f  one or two in c h e s  b e in g  
som etim es o l)se rved  i n  c ircum .fe rence  o f  th e  s k u l l  .T ro u s s e a u  sa y s  
t h a t  t h e  l a r g e  head  i n d i c a t e s  p r e c o c i t y j t h i s  t h e o r y , h o w e v e r , no 
one nowadays seems to  s u b s c r i b e . J e n n e r  th o u g h t  t h a t  i t  was o f ­
t e n  h y p e r t r o p h i c , w hereas  Gee m a in ta in e d  t h a t  i t  was s m a l l ,O th ­
e r s  have c o n te n d e d  t l m t  i t  may be e n l a r g e d , a s  a r e  t h e  ends of 
t h e  lo n g  n e s , -  a s o r t  of f i b r o s i s , -  o r  t h a t  i t  may s u . f f e r  
l i k e  t h e  m u sc le s  and be a t r o p h i e d .w h i l e  t h e  v e n t r i c l e s  c o n t a i n  
much l i q u i d . I t  i s  a ls o  im p o r ta n t  t o  n o te  t ] ' a t  t h e  shape  o f  th e  
h e a d  i s  l a t e r e d  i n  t h i s  d i s e a s e .T h e  s k u l l  i s  lo n g  on t h e  a n te r .  
- p o s t e r i o r  d i a m e t e r , t h a t  i.s t o  s a y , i t  i s  d o l i c h o c e p h a l i c ,  and 
i s  s q u a re  and b o x - l i k e  o r  q u a d ra te .T h e  f o r e h e a d  i s  b ro a d  end 
p ro m in e n t , f r o m  t h e  b u lg in g  fo rv /a rd s  o f  t h e  t h i c k e n e d  f r o n t a l  
boSBBS-jr-the s o - c a l l e d  "Ol^rmpian f o r e h e a d "  b e in g  fo r m e d , -  w i th  
t h e  l i k e  c o n d i t i o n  o f  t h e  p a r i e t a l s  and  p e r h a p s  developm ent o f  
c e l l u l a r  c a v i t i e s  i n  t h e  bone .As s t a t e d ,  i n  c o n t r a s t  t o  t h e  
s q u a r e  h e a d , t h e  f a c e  a p p e a rs  to  be s m a l l  and n a r r o w ;b u t  t h e r e  
i / s  a l s o  some a r r e s t  d f  bony developm ent .The t o p  o f  th e  /Aiead 
i s  f l a t t e n e d , o w i n g  to  s e p a r a t i o n  o f  t h e  p a r i e t a l  from  t h e  tem ­
p o r a l  bone and  th e  t e t r o v e r s i o n  o f  th e  o c c i p i t a l . T h e  te m p le s  
and  o c c ip u t  a r e  a l s o  f l a t t e n e d  from- p r e s  s u r e .  P a r  r o t  * s b o s s e s  
b e in g  w e l l  m arked i n  t h e s e  s i t u a t i o n s  . C a i r p e n t i e r ( B r i t . J o u r .
C h i l . D i s . , V o l , i , 2 1 6 )r e g a r d s  t h e s e  nodes as d e f i n i t e  s ig n s  o f  
s y p h i l i s  and s t a t e s  t h a t  t h e  s p l e e n  w i l l  b e  found  e n la r g e d  i n  
su c h  c a s e s  ; a c c o rd in g  to  him i t  i s  e s s e n t i a l l y  a  s y p h i l i t i c  
m a n i f e s t a t i o n  and p r e s e n t  i n  50 p e r  c e n t . o f  such  c a s e s ,h a v in g  
a  m arked te n d e n c y  to  o c cu r  i n  r i c k e t y  c h i l  d r  en ; v a r io u s  o b s e r v ­
e r s  , h o w ev er ,h av e  d is p ro v e d  t h i s  t h e o r y . S t i l l , f o r  i n s t a n c e  h a s  
made a  c a r e f o l  s tu d y  o f  t h e  symptoms and  h i s t o r i e s  o f  numerous 
c a s e s , b u t  c o u ld  not s a t i s f j ^  h i m s e l f  t h a t  t h e s e  b o s s e s ,w h e th e r  
c lo s e  t o  t h e  f o n t a n e l l e  o r  f a r t h e r  a w a y , r e a l l y  i n d i c a t e  th e  
p r e s e n c e  o f  t h e  s y p h i l i t i c  d y s c r a s i a . Though u n d o u b te d ly  th e y  
o c c u r  i n  s y p h i l i t i c  i n f a n t s  and  o f t e n  a r e  t h e  r e s u l t s  o f  t h i s  
d i s e a s e , y e t  he  was f u l l y  a s s u r e d  t h a t  b o s s e s  o c c u r  on th e  i n ­
f a n t ’ s s k u l l  w h ic h , th o u g h  im p o s s ib le  t o  d i s t i n g u i s h  c l i n i c a l l y  
from s y p h i l i t i c  b o s s e s , r e s u l t  o n ly  from r a c h i t i c  d i s e a s e .H e  
u s e s  t h e  w o r d " c l i n i c a l l y , b e c a u s e  s y p h i l i t i c  and r a c h i t i c  b o s s ­
es  d i f f e r  i n  t h e i r  m orb id  ana tom y;and  i t  may be p o s s i b l e  t h a t  
t h e  c l i n i c a l  m a n i f e s t a t i o n s  r e p r e s e n t  two v a r i e t i e s  o f  bony 
o u tg ro w th ,  one s y p h i l i t i c  t h e  o th e r  r a c h i t i c , w h ich  d i f f e r  a n a ­
t o m i c a l l y  i n  t h e i r  method o f  fo rm a t io n .T h e  o c c i p i t a l  bone i s  
f l a t t e n e d  by  p r e s s u r e  upon t h e  p i l l o w  and th e  b r a i n  i s  p r e s s e d  
fo rw a rd s  a g a i n s t  th e  f r o n t a l  b o n e ;b u t  th e  c e n t r e s  o f  o s s i f i c a t ­
io n  have  u s u a l l y  b een  a c t i v e  f o r  some t im e  p r i o r  t o  th e  o n s e t  
o f  r i c k e t s ; t h e  f r o n t a l  and p a r i e t a l  em inences o f f e r  r e s i s t a n c e  
and th e  d i r e c t i o n  o f  l e a s t  r e s i s t a n c e  i s  b a c k w a rd s :so  t h a t  t l ie  , 
b r a i n  w i l l  fo l lo w  t h i s  and p u s h  ou t t h e  s k u l l  a t  t h e  s i d e s .T h e  
d i s e a s e  su p e rv e n e s  p e rh a p s  a t  one y e a r  and  t h e n  t h e  i n t e r f r e n ­
t a l  s u t u r e  w i l l  be o s s i f i e d  and th u s  t h e  b r a i n  a g a in  w i l l  go 
backw ards and p ro d u c e  a  lo n g  p o s t e r i o r  segm ent . I t  w i l l  a ls o  
w iden ou t t h e  p a r i e t a l  em inences and o c c a s io n  a  sm a ll  and sq u ­
a r e  f o r e h e a d . I f  r i c k e t s  commences e a r l y , t h e  p o s t e r i o r  f o n t a n ­
e l l e  may rem a in  o p e n ,a s  w e l l  a s  t h e  a n t e r i o r  a n d , i f  th e  b r a i n  
i s  l a r p e  o r  c o n ta in s  e x ce ss  of f l u i d , t h e  s u t u r e s  may be w id e ly  
open and t h e  bones  fo rm inv  t h e i r  w a l l s  g r e a t l y  t h i c k e n e d : s o
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t h a t  fu rro w àn g  i s  p ro d u c e d  a lo n g  th e  l i n e  o f  t h e  s a g i t t a l  and 
f ro n te d  s u t u r e s ,  as we] 1 a s  a n o th e r  g ro o v e  a t  r i g h t  a n g le s  a l -  
on^ th e  c o ro n a l  s u tu r e .T h e s e  f u r r o w s , t o g e t h e r  w i th  t h e  p r o t u b ­
é r a n t  b o s s e s ,g i v e  th e  s k u l l  t h e  p e c u l i a r  " h o t - c r o s s - b u n "  app­
e a r a n c e ,  " th e  n a t i f o r m  s k u l l "  o f  s o r e  w r i t e r s , w h ich  i s  o n ly  se en  
i n  s e v e re  c a s e s  o f  t h e  'l isea .se  and r e g a r d e d  a l s o  by some a s  a  
s y p h i l i t i c  s i ^ n . I n  r i c k e t s  th e  c lo s u r e  o f  t h e  a n t e r i o r  f o n t a n e ­
l l e  i s  d e la y e d ,  and t h i s  i s  o f  im p o r ta n c e  i n  d i a g n o s i s . l t  ought 
t o  c lo s e  a t  abo u t e ig h te e n  m o n th s ,b u t  i n  r i c k e t s  i t  may be fo u ­
nd open t o  th e  age o f  two and a  h a l f  y  e a r s ,  and I  have k now le ­
dge o f  i n s t a n c e s  i n  whibh t h a t  p e r i  o r  was p r o lo n g e d  t o  f o u r  
y e a r s  .A s y s t o l i c  murmur i s  f r e q u e n t l y  h e a r d  on a u s c u l t a t i n g  ov­
e r  i t j i t  o r i g i n a t e s  i n  the  c e r e b r a l  v e s s e l s  and i s  c o n d u c te d  
b e t t e r  by t h e  u n o s s i f i e d  membrane than  by th e  bones o f  t h e  ].;.ea- 
d ; i t  was f o r r : e r ly  r e g a r d e d  as  am im p o r ta n t  sy irxptom ,until O s ie r  
(Pra.c .Med, ,p .43) showed t h a t  i t  i s  a l s o  p r e s e n t  i n  h e e i i th y  
c h i l d r e n , t h o u g h  seldom  h e a r d  a f t e r  tine age o f  f i v e  y e a r s .M ie n  
r i c k e t s  o c c u rs  v e ry  e a r l y , t h e r e  may be p a te n c y  o f  th e
p o s t e r i o r  f o n t a n e l l e  a s  w e l l .T h e  % bove-m entioned g ro o v es  must 
no t  be m is ta k e n  f o r  open s u t u r e s  ; t h e y  a r e  t h e  r e s u i . t  o f  p r e s s ­
u r e  from: e n la r g e d  v e in s  c o u r s in g  i n  th e  s c a lp  and a r e  som etim es 
v e r y  n o t i c e a b l e . D l s â s s e r  waw th e  f i r s t  t o  d e s c r i b e  t h e  o c c u r r ­
ence o f  sm a ll  p a t c h e s  o f  t h in n e d  b o n e , -  a  q u a r t e r  t o  an in c h  i  i 
d i a m e t e r , -  upon t h e  o c c i p i t a l  a.nd som etim es t h e  p a r i e t a l  b o n e s ,  
r e s u l t i n g  from  w a s t in g  o f  t h e  i n n e r  t a b l e  o f  t h e  bone.They  a r e  
m ost o f t e n  seen  from  t h e  se co n d  to  t h e  ô i f t th  m onth o f  t h e  i n f ­
a n t ’ s age  and tal;-e from f o u r  t o  f i v e  weeks f o r  f u l l  developm ­
e n t ;  t h e y  a re  seldom seen  a f t e r  the  end o f  t h e  f i r s t  h a l f - y e a r  
o f  l i f e , t h o u g h  i n  r a r e  i n s t a n c e s  t h e y  have been  not ed up t o  
t h e  e l e v e n t h  m onth i n  c a s e s  i n  w h ich  r i c k e t s  was o f  l a t e  o n s e t .  
On p r e s s i n g  on t h e s e  p a t c h e s  w i t h  th e  t i p s  o f  t h e  f i n g e r s ,  a  
b u lg in g  o r  c r a c k l i n g  s e n s a t i o n  i s  f e l t , j u s t  as i f  th e  p a r t  
w ere made o f  t h i c k  p.archment .The f req u e n cy  o f  th e  c o n d i t i o n  may 
be e s t im a t e d  a t  abou t 30 p e r  c e n t . , a n d  i s  a p t  t o  be a s s o c i a t e d  
w i th  l a ry n g is m u s  s t r i d u l u s  and t e t a n y . S e v e r a l  a u th o r s  have 
a rg u e d  f o r  an a s s o c i a t i o n  o f  c r a n i o t a b e s  w i th  s y p h i l i s  o r  a 
m a n i f e s t a t i o n  t h e r e o f  .L ees  and B arlow  fo u n d  t h a t  c o n g e n i t a l  sy ­
p h i l i s  was p r e s e n t  i n  47 p e r  c e n t . o f  t h e i r  c a s e s  o f  c r a n i o t a b ­
es  i n  r i c k e t s , t h % r  t h e r e f o r e  c o n te n d in g  t h a t  s y p h i l i s  i s  by 
f a r  t h e  l a r g e s t  f a c t o r  i n  th e  c a u s a t i o n  o f  t h e  anom aly  i n  qu­
e s t i o n .  Carp e n t i e r  (Rep .Soc .S t  .D is  .C h i ld .  ,Vol . i i i )  f i n d s  t h a t  th e  
c o n d i t i o n  i s  u s u a l l y  p r e s e n t  i n  th e  p a r i et.al b o n e s , -  60 p e r  
c e n t . j f  and o c c i p i t a l s , -  30 p e r  c e n t . , -  and l e a s t  o f t e n  i n  th e  
c r o n t a l  bones  and  th e n  o n ly  i f  t h e  o t h e r  c r a n i a l  bones a r e  a t t ­
acked .H e t h i n k s  t h a t  i t  i s  u s u a l l y  a  s ] T p h i l i t i c  m a n i f e s t a t i o n ;  
he h a s  s t u d i e d  238 i n s t a n c e s  and n o te d  i t  most o f t e n  du.r i n g  th e  
s e c o n d , t h i r d  and f o u r t h  m onths o f  l i f e , v e r y  r a r e l y  a b o u t  t h e  
n i n t h  month -  t h e  c o n c lu s io n  b e in g  t h a t  d u r in g  t h e  p r e r a c h i t i c  
p e r i o d  c r a n i o t a b e s  i s  most e v i d e n t ,  i t  b e in g  found  m t h  d i f f i c ­
u l t y  upon t h e  a p p ea ra n c e  of r i c k e t s . C a u t l e y ’ s o b s e r v a t i o n s  
a r e  much t o  t h e  same e f f e c t , h e  f i n : i i n g  m ost c a s e s  be tw een  th e  
secon d  and f®w rth m o n th s ,b u t  most o f t e n  i n  in f a ,n t s  f e d  on 
con densed  m ilk  o r  o t h e r  m a te rn a l  m ilk  s u b s t i t u t e s . H e  w ould  have 
i t  t h a t  t h e  b o i l i n g  o f  such  i n f a n t  fo o d s  r e n d e r s  t h e  s a l t s  l e s s  
s o l u b l e  and r e f e r s  i t s  o c c u r r e n c e  t o  d e f i c i e n c y  o f  s a l t s  i n  t h e  
i n f a n t ’ s a r t i f i c i a l  d i e t  ;he  c a n n o t  b e l i e v e  t h a t  c r a n i o t a b e s  o f  
t h i s  ty p e  i s  a s s o c i a t e d  w i th  s y p h i l i s , b u t  i s  due t o  d i e t e t i c  
e r r o r s  w h i c h , l a t e r  o n , l e a d  t o  r i c k e t s  o t  o t h e r  n u t r i t i o n a l  p e r ­
v e r s i o n s  .Comby a ls o  does n o t  r e c o g n i s e  s y p h i l i s  i n  i t s  p r o d u c t ­
i o n , b u t  a t t a c h e s  most e t i o l o g i c a l  im p o r ta n c e  t o  i n p r o p e r  f e e d ­
in g  upon  t h e  b o t t l e  o r  d e f i c i e n c y  o f  b r e a s t  m i l k . S t i l l ( l o o . c i t ) 
a l s o  d o u b ts  w h e th e r  i t  s h o u ld  alwaj^g be r e g a r d e d  a s  o f  s y p h i l ­
i t i c  o r i g i n ,  e s p e c i a l l y  o f  th e  d e f i n i t i o n  o f  c r a n i o t a b e s  be t^ ik- 
en as  a  sm a ll  p a t c h  o f  t h i n n i n g  o f  t h e  s k u l l  b o n e s , a t  some d i s ­
t a n c e  from  t h e  s u t u r e s , a n d  n o t  a d i f f u s e  t h i n n i n g  o f  th e  edges  
o f  t h e  bone a d jo i n i n g  th em ;h e  t h i n k s  t h a t  i t  i s  much more a  
m a n i f e s t a t i o n  o f  r i c k e t s  t h a n  s y p h i l i s  a n d , i f  f u r t h e r  p r o o f  
were n e e d e d ,h e  r e f e r s  th e  r e a d e r  t o  t h e  f r e q u e n t  a s s o c i a t i o n  ' 
o f  t h e  c o n d i t i o n  w i t h  l a ry n g is m u s  s t r i d u l u s , w h i c h  i s  a  symptom 
p r a c t i c a l l y  a lw ays o f  r i c k e t s  and one w h ich  r a p i d l y  d i s a p p e a r s  
u n d e r  s u i t a b l e  t r e a tm e n t  f o r  t h a t  d i s e a s e .R a s u m (R o u s .V ra tc h ,  
i i i  5 )h a s  c o n d u c te d  e x te n s iv e  h i s t o l o g i c a l  e x a m in a t io n s  and 
c o n c lu d e s  t h a t  t h e r e  a r e  two k in d s  o f  c r a n i o t a b e s  i n  c h i l i e n  -  
th e  r a c h i t i c  and t h e  n o n - r a c h i t i c .T h e  fo rm e r ,h e  t e l l s  u s , i s
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a t r o p h y  o r  un  leve l oped s t r u c t u r e  o f  bone , th e  r a c h i t i c  form to  
la c k  o f  l i r e  s a l t s  p l u s  p r e s s u r e  of th e  b r a i n  on th e  d e l i c a t e  
bone,The r a c h i t i c  changes  a r e  u s u a l l y  s e e n  a f t e r  th e  t h i r d  mon­
t h ,  v /h ile  a t  ro p l i ic  changes  may o c c u r  even  i n  i n t r a u t e r i n e  l i f e ,  
d u r in g  l i f e  t h e  s o f t e n i n g  due to  r i c k e t s  can oh].y  be  d e t e c t e d  
i f  t h e  r o s a r y  on t h e  c h e s t  i s  a ls o  i n  e x i s t e n c e  .The h i s t o l o g i e -  
a ï  a p p e a ra n c e s  i n  t h e s e  two f o r e s  a r e  n o t  a l i k e . E . S p i e t s c h k a  
( J a h r  , f  .K in  1er. , l i x , H . 3) su b m its  an e x t e n s i v e  s tu d y  o f  newborn 
i n f a n t s  and p o i n t s  o u t  t h a t  t" ey o f t e n  e x h i b i t e d  s o f t e n i n g  of 
t h e  o c c i p u t , d e f e c t s  i n  o s s i f  ic  a t i o n , 3^ i e ld in g  and g a p in g  s u t u r e s  
and a  d i s p r o p o r t i o n  lie tw een  th e  s i z e  o f  th e  h e ad  and c h e s t ,  
whffihli may dev e lo p  i n t o  t r u e  r i c k e t s  i n  t h e  a b se n c e  iff s u i t a b l e  
t r e a tm e n t  jt 'ne  f r e q u e n t  and e a r l y  occu. r r e n c e  o f  t h i s  s o f t e n i n g  
c o n v in c e s  him. t h a t  r i c k e t s  may be and o f t  en i s  a  c o n g e n i t a l  
c o n d i t i o n ,w h ic h  from  b i r t h  he  s u c c e s s f u l l y  t r e a t s  w i th  p h o sp h ­
o ru s  and c o d - l i v e r  o i l .P r o m  t h e  above o b s e r v a t i o n s  i t  would  
seem , t h e m , t h a t  c r a n i o t a b e s  man be c o n s id e r e d  a  symptom o f  r i c k ­
e t s ,  even a p a r t  from s y p h i l i s , th o u g h  i t  i s  n o t  a lw ay s p o s s i b l e  
t o  r e g a r d  i t  a s  a  s i g n  o f  t h i s  d is  e a s e  a lo n e  j f u r t h e n y d t s  p r e s ­
ence can  be i n t e r p r e t e d  a s  i n d i c a t i v e  o f  t h e  e x i s t e n c e  o f  some 
m a ln u t r i t i o n a ] .  d i s o r d e r ,p o s s i b l y  s y p h i l i t i c  o r  r a c h i t i c  and 
a s s o c i a t e d  w i t h  d e f e c t i v e  a b s o r p t io n  o f  l im e  s a l t s , t h e r e  b e in g  
more c e r t a i n l y  ab ou t a  d ia g n o s i s  o f  r i c k e t s  i f  t*3iiè)-beadirig be 
p r e s e n t  a t  t h e  same t i m e . I n  t h e  c r a n i o t a b e t i c  c o n d i t i o n  t h e r e  
i s  m arked p a te n c y  o f  th e  a n t e r i o r  f o n t a n e l l e ,  b i i c h  i n s t e a d  o f  
c l o s i n g  a t  t h e  e i g h t e e n t h  m onth o r  up t o  two y e a r s , i n  t h e  r i c k ­
ety c h i l d  re m a in s  open U]^  t o  two o r  t J i r e e  y e a r s , a n d  even as 
lo n g  a s  f i v e  y e a r s  a  s l i g h t  o p en in g  p e r h a p s  b e in g  d i s c o v e r a b l e .  
The v e in s  o f  th e  h ead  a r e  u n u s u a l ly  p ro m in e n t  and  o f te n ,w v e n  
b e f o r e  o t h e r  symptoms have a p p e a re d  t h e  b a ld  p a t c h  on t h e  o cc ­
i p u t ,  due t o  f r i c t i o n  upon t h e  p i l l o w ,  i s  d i s t i n c t l y  s u g g e s t i v e  
o f  t h e  r a c h i t i c  s t a t e . T h e  fac e  of t h e  r a c h i t i c  c h i l d  a p p e a rs  to  
be much s m a l l e r  t h a n  normal i n  c o n t r a s t  t o  t h e  b i g  h e a d ,  and 
i t  may even have  a w izen ed  a p p e a ra n c e  .The p a l a t i n e  v a u l t  i s  de­
fo rm ed , th e  n a s a l  f o s s a e  may be narrow ed  and t h e  t o n s i l s  p u sh e d  
t o  th e w a rd s  t h e  m id d le  l i n e , w i t h  p r o d u c t i o n  o f  v a r i o u s  c a t a r r h s  
i n  t h i s  l o c a l i t y  and p e rh a p s  a d e n o id  v e g e t a t i o n s  .The a l v e o l a r  
b o r d e r  o f  t h e  u p p e r  jaw i s  somewliat b e a k - l i k e  o r  more s p h e r i c a l  
th a n  n o rm a l , w i t h  undue p ro m in e n ce  o f  t h e  cheek bones .The gJ.ower 
jaw  i s  i n c l i n e d  t o  be p o ly g o n a l ;  i t  i s  s h o r t , s o f t e n e d  i n  f r o n t  
and t h e r e  e v e r t e d ,w i t h  thiokeni:nr'* o f  i t s  ram i .The i n c i s o r s  may 
be i n  a  s t r a i g h t  l i n e , t h e  bone e x h i b i t i n g  backw ard  b e n d in g  a t  
t h e  s i t u a t i o n  o f  t h e  c a n in e  t e e t h , t h i s  c o n d i t i o n , a c c o r d i n g  to  
H e isch r- ian n  b e in g  due t o  im p e r f e c t  g ro w th  o f  t h e  midd].e p o r t ­
io n  o f  t h e  b o n e . I n  c e r t a i n  c a s e s  one may o b s e rv e  t h a t  t h e r e  i s  
a  want o f  sommetr y  be tw een  t h e  two h a lv e s  d f t t h e  b o n e ,so  t h a t  
one s i d e  i s  h i g h e r  th a n  th e  o t h e r .E r u p t i o n  o f  t h e  p e rm anen t 
t e e t h  may o ccu r  i n  i r r e g u l a r  o r d e r  o r  be d e la y e d  by th e  r o t a t ­
i o n  o f  t h e  lo w e r  jaw h o r i z o n t a l l y , w h i c h  l e a d s  t o  a  p o ly g o n a l  
s h a p e .
H e a r t
The c o m p l ic a t io n s  h e r e  a r i s i n g  a r e  l a r g e l y  o f  m e c h a n ic a l  
n a t u r e , p r o d i c e d  by th e  c o n t r a c t i o n  a n d  d i s t o r t i o n  of t h e  t h o r a c  
i c  w a l l s , a s  w e l l  a s  by th e  p r e s s u r e  from below  o f  t h e  abdom in­
a l  o r g a n s . I n  c h i l d r e n  t h e  norm al p o s i t i o n  o f  t h e  ap ex  b e a t  o f  
t h e  h e a r t  i s  i n  t h e  f o u r t h  i n t e r s p a c e ; b u t  i n  r i c k e t s , o w i n g  to  
t h e  above f a c t o r s , i t s  p o s i t i o n  u n d e rg o e s  a  c e r t a i n  amouht o f  
change .The ap ex  o f  th e  h e a r t  i s  d i s p l a c e d  a  l i t t l e  o u tw a rd s  
to w a rd s  t h e  l e f t  ;h e r e ,  a t  e a c h  b e a t , t h e  h e a r t  comes i n  c o n ta c t  
w i th  t h e  n o d u le  on t h e  r i b , t h e r e  b e in g  i n  conseq uence  p ro d u c e d  
on t h e  t h i c k e n e d  p e r i c a r d iu m  a  w h i t i s h  f r i c t i o n  p a tc h ,w h ic h  i s  
on t h e  l e f t  v e n t r i c l e  o f  t h e  o rg a n  a  l i t t l e  above t h e  a p e x . I n  
t h e  h e a r t  i t s e l f  t h e r e  a re  no d e f i n i t e  m ic r o s c o p ic a l  c h a n g e s ,  
th o u g h  th e  o r g a n ,o f  c o u r s e , s h a r e s  in  t h e  g e n e ra l  m a l n u t r i t i o n  
o f  t h e  sv s te m  and l e a d s  t o  en feeb lem en t o f  t h e  c i r c u l a t i o n .  
P a l p i t a t i o n , t a c h y c a r d i a , o r  s low  and  i r r e g u l a r  p u l s a t i o n s  may 
be p ro d u c e d  by  th e  ham pering  o f  th e  c a r d i a c  a c t io n  from  abdom­
i n a l  d i s t e n s i o n .T h e  m u sc u la r  s u b s ta n c e  o f  t h e  h e a r t  i s  a p t  to .  
be b a d ly  n o u r i s h e d  and i t s  m usc le  c o r r e s p o n d in g ly  weak.Wh.en 
t h e r e  h a v e  been  b r o n c l i ia l  and o t h e r  c a t a r r h a l  t h o r a c i c  d i s o r d ­
e r s , t h e  r i g h t  v e n t r i c l e  h a s  more work t o  do a n d , i f , a s  i n  b r o n ­
chopneum onia , t h e r e  i s  c o n s id e r a b le  pulmonarj^ o b s t r u c t i o n , t h e  
r i g h t  h e a r t  may be u n a b le  to  cope w i th  i t s  t a s k  and sudden  
d e a th  o c c u r .T h e  r i g h t  v e n t r i c l e  f i r s t  d i l a t e s  and  t h e n  h y p e r ­
t r o p h i e s  w i t h  t h e  r e s u l t  t h a t  th e  venous sy s te m  becomes e n g o r -  
g e d ,T h e re  may r e s u l t  a l s o  engorgement o f  th e  r i g n t  a u r i c l e , —
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w hich i t s e l f  d i l a t e s  and h y p e r t r o p h i e s , - a n d  o f  th e  i n f e r i o r  and
I
and
,  - . -  ------------------------------------ ;  -          ,    n f  +.1-IA -rp-nnl
o r g a n s . T r i c u s p i d  incom pe t ency  i s  a  r a r e  f i n d i n g .
I n t e r c u r r e n t  A f f e c t i o n s  
Im v iew  o f  t h e  m a l n u t r i t i o n  and c o n s t i t u t  i o n a l  e n f e e b l e ­
ment o b t a i n i n g  i n  t h e  c a s e  o f  th e  r i c k e t y  c h i l d , i t  i s  n o t  s u r ­
p r i s i n g  to  f i n d  t h a t  i t  r e a d i l y  becomes a  p r e y  t o  d i s e a s e s  t h a t  
a r e  g o in g  abou t and t h a t  su c h  ones a s  broncliopneujnonia  and  
d i a r r h o e a  a r e  p a r t i c u l a r l y  a p t  to  c au se  d e a th .T h e r e  i s  a l s o  a  
g r e a t  l i a b i l i t y  t o  t h e  c o n t r a c t i o n  o f  i n f e c t i o u s  a i l m e n t s , such  
l i a b i l i t y  b e in g  more c o n s i d e r a b le  than  i n  th e  c a s e  o f  h e a l t h y  
c h i l  d r  e n , th e  v i t a l  pow ers o f  r e s i s t a n c e  b e in g  so f e e b l e , S t a t ­
i s t i c i a n s  lo n g  ago p ro v e d  t h a t  th e  m o r t a l i t y  o f  r i c k e t y  i n f a n t s  
from such  a f f e c t i o n s  as m e a s l e s , d i p h t h e r i a ,  s c a r l e t  f e v e r ,  e n t e r ­
i c  f e v e r  and i n f l u e n z a  i s  enormous ; f i g u r e s  a r e ,  how e v e r ,  n o t  
easy t o  o b t a i n , a s  r i c k e t s  i s  e o r r p a r a t iv e ly  se ldom  m e n t io n e d  on 
d e a th  c e r t i f i c a t e s . !  qlwaj^’s r e g a r d  th e  o c c u r re n c e  o f  p e r t u s s i s  
i n  a  r i c k e t y  c h i l d  as o f  v e r y  u n f a v o u ra b le  p r o g n o s i s , a s  t h e  
p a t i e n t  i s  u n a i) le  t o  cope w i th  t?ae su.dden spasm odic  a t t a c k s  o f  
t h a t  d i s e a s e , ham pered  a s  i t  i s  by t h e  c o n t r a c t e d  c h e s t  and 
m u s c u la r  w e a k n e s s ,a s  w e l l  a s  h a n d ic a p p e d  by th e  t e n d e n c y  t o  
c o u r s e  o f  t h e  l u n g s , s y n c o p a l X f a t a l i t y  b e in g  a p t  t o  o c c u r .T h e  
re m a rk a b le  p r e d i s n o s i t i o n  of r a c h i t i c  c h i l d r e n  to w a rd s  i n f e c t ­
i o u s  d i s e a s e s  h a s  b e e n  s t r o n g l y  u rg e d  by  H ansem ann(B erl . k l i n .  
Woch, ,P e b .2 6 ,1906) ,who s t a t e s  t h a t  he h a s  se ldom  h a d  a  c a s e  
d ie  from  d i p h t h e r i a , s c a r l a t i n a  o r  m e a s l e s , u n l e s s  t h e r e  was a t  
t h e  same t im e  r i c k e t s  p r e s e n t , t h e  same b e in g  t r u e  a s  r e g a r d s  
who o p in g -co u g h .H e  lo o k s  upon r i c k e t s  n o t  a s  a  bone d i s e a s e ,  b u t  
a s  a  p e r v e r s i o n  o f  n u t r i t i o n  and  adds t h a t , a s  r e n a l  a f f e c t i o n s  
a r e  a s s o c i a t e d  w i th  g o u t ,  i n  a  s i m i l a r  m anner p u lm o n a ry  and i n ­
t e s t i n a l  c a t a r r h  m a n i f e s t  an a s s o c i a t i o n  w i t h  r i c k e t s . T h i s  
t h e o r y  h a s  found  a  few a d h e r e n t s , b u t  does no t seem to  have 
e n jo y e d  g e n e r a l  a c c e p ta n c e .
Limbs
The v a r i o u s  a n o m a lie s  o b se rv e d  i n  c o n n e c t io n  w i t h  t h e  e x t ­
r e m i t i e s  make t h e i r  c p p e a ra n c e  when th e  i n f a n t  t r i e s  to  w alk  ; bu 
- t , a s  t h i s  a c t  i s  no t i n f r e q u e n t l y  d e la y e d  by  r i c k e t s , a t t e n t i o n  
may n o t  be  drawn t o  t h e  c u rv in g  o r  d i s t o r s i o n  o f  t h e  bones  u n t ­
i l  t h e  age  o f  two y e a r s  o r  even  l a t e r  .The t h o r a c i c  d e fo r m i ty  
may be l e s s e n i n g  when th e  l e g s  b e g in  t o  b e n d ,a s  t h e  d i s e a s e  i s  
now on t h e  d e c l in e  and m u sc u la r  power h a s  i n c r e a s e d ; n e v e r t h e l ­
e s s ,  t h e  b o nes  o f  t h e  l e g s  a r e  s o f t  and g iv e  way u n d e r  t h e  w e i­
g h t  o f  t h e  t r u n k .S o  lo n g  a s  th e  c h i l d  i s  a t  r e s t , l y i n g  down, 
l i t t l e  c u r v a t u r e  may be  d e t e c t e d ; b u t  when i t  a d o p ts  t h e  e r e c t  
p o s t u r e  and t h e  body w e ig h t  i s  p r e s s i n g  on t h e  lo w e r  l i m b s , t h e  
d e f o r m i t i e s  and t w i s t i n g s  o f  t h e  e x t ,re m it!  es b e g in  t o  make 
t h e i r  a p p e a ra n c e .P o r  a  s i m i l a r  r e a s o n  t h e  e r^ iphyseal t h i c k e n ­
in g  a t  t h e  ends o f  t h e  lo n g  bones i s  u s u a l l y  more m arked  a t  
t h e  w r i s t s  i n  t h e  e a r l y  s t a g e s  of r i c k e t s  and  a t  a l a t e r  d a te  
i n  t h e  a n k le s ,b e c a u s e  t h e  c h i l d  f i r s t  a t t e m p t s  t o  c raw l on a l l  
f o u r s  and th ro w s  t h e  b u lk  o f  i t s  w e ig h t  fo rw a rd s  to  t h e  g r e a t ­
e s t  e x te n t  on i t s  h a n d s , f r a c t u r e s  a t  t h e  w r i s t s  b e in g  common 
a t  t h i s  t im e  .When t h e  c h i l d  s t a n d s  up and  a t t e m p t s  to  w a lk ,  t h e  
t h i c k e n i n g  o f  th e  e p ip h y s e s  a t  th e  a n k le s  becomes more e v i d e n t , 
o f  c o u r  s e . B u t ,  i n  a d d i t i o n  t o  t h e  body w e i g h t ,m u s c u la r  t r a c t i o n  
a c t s  upon  t h e  s o f t  and p l i a b l e  bone and p ro d u c e s  e x a g g e r a t io n s  
o f  norm al c u r v a t u r e s  and d i s t o r s i o n s  o f  t h e  e x t r e m i t i e s .T h e  
d e f o r m i t i e s  may l a s t  f o r  l i f e , b u t  u s u a l l y  u n d e r  p r o p e r  t r e a tm e p  
n t  t h e y  can  be c o r r e c t e d  a t  an e a r l y  a g e . I n  o t h e r  c a s e s  t h e  
r a c h i t i c  d y s c r a s i a  a f f e c t s  u n f a v o u ra b ly  t h e  whole l i f e  o f  t h e  
s u b j e c t  and r e n d e r s  him u n f i t  f o r  c e r t a i n  k in d s  o f  w o rk ,o r  a  
c o n d i t i o n  of bad  h e a l t h  may be p ro d u c e d  w hich  may o r  may n o t  
p av e  th e  way f o r  v a r i o u s  s e r i o u s  a f f e c t i o n s  .P a in  i n  t h e  l im b s  
h a s  been  r e g a r d e d  a s  an im p o r ta n t  s ig n  o f  r i c k e t s  by som e, w her­
e a s  o t h e r s  have  a s s ig n e d  i t  t o  t h e  p r e s e n c e  o f  s c u rv y  a t  t h e  
same t im e  a s  t h a t  d isease .S o m e  go t h e  l e n g t h  o f  a f f i r m in g  t h a t  
a l l  r a c h i t i c  c h i l d r e n  s u f f e r  p a i n , t h e  ipne p e rh a p s  b e in g  so 
sevBpe t h a t  t h e  ^ a t i e n t  l i e s  i n  a  f l a c c i d  c o n d i t i  o n , th e  s l i g h ­
t e s t  t o u c h  o c c a s io n in g  i n t e n s e  s u f f e r i n g ; t h e  p a i n  h as  been 
a l s o  h e ld  to  be c o n f in e d  to  t h e  bones  and n o t  t o  v a r y  i n  p r o ­
p o r t i o n  t o  t h e  s e v e r e i t y  o f  th e  r a c h i t i c  d iâe ase .W e  have a l r e a ­
dy seen  t h a t  one o f  th e  commonest s ig n s  of r i c k e t s  i s  e n l a r g e ­
ment o f  t h e  p i u h y s e s ,  e s p e c i a l l y  a t  t h e  lo w e r  end  of t h e  r a d i u s ,, . 
t h e  game b e in g  p r e s e n t , i t  w ould seem, i n  some 60 p e r  c e n t ,  o f  LW
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t b e  c a s e s , I t  i s  n o t  m a c ro sc o -n ic a l ly  a p p a re n t  b e f o r e  t h e  t h i r d  
m o n th ;by  t h e  t e n t h  o r  tw e lf th ,  m onth  i t  i s  u s u a l l y  a t  i t s  max- 
im um ,while  i t  may o f t e n  be d e t e c t e d  much 1 a t e r , p e r h a u s  a t  p u b ­
e r t y  al. so yfu rt-l ie r ,  i t  i s  n o t  se ldom  o b s e rv e d  a t  th e  lo w e r  end of 
t h e  t h i g h  ‘n n d sh in -b o n e s  .The s h a f t s  o f  t h e  l o n g  bones become 
b e n t , t h e  a c tu a l  d e g re e  o f  c u r v a t u r e  b e in g  i n  r e l a t i o n  to  t h e  
age^ o f  th e  p a t i e n t , t h a t  i s  to  s a y , t h e  t im e  i t  commences t o  walk 
.-about .iThe- c h a r a c t e r i s t i c  a t t i t u d e  of a  r i c k e t y  c h i l d  i s  a  sq u ­
a t t i n g  o n e , th e  lo w e r  l im b s  b e in g  c r o s s e d  l i k e  a  w ork ing  t a i l o r ,  
î^he body i n c l i n e d  fo rw a rd s  and  p a r t  o f  th e  w e ig h t  o f  t h e  h e ad  
and t r u n k  s u p p o r te d  by t h e  pa lm s o f  t h e  hands p l a c e d  upon  th e  
f l o o r ; t h u s  t h e r e  o c c u rs  a b e n d in g  o u tw ard s  o f  t h e  bon es  o f  t h e  
a rm s,T he  g a i t  o f  t h e  c l i i l d  i s  usual. 1 y  w a d d lin g  o r  d u c k G l ik e .
The p r e s e n c e  o f  p s e u d o h y p e r t r o p h ic  p a r a l y s i s  may be s u g g e s te d ,  
i n  t h e  c a s e  o f  f a t  and  heavy  p a t i e n t s  w i th  b ig  c a lv e s  and  l o r ­
d o s i s .B u t  i n  r i c k e t s  t h e r e  i s  ano a b o l i t i o n  of t h e  k n e e - j e r k s  
and t h e r e  i s  no pathognom onic  method o f  g e t t i n g  up from  th e  
f l o o r  a s  i n  t h e  c a se  o f  t h e  fo rm er d i s e a s e . l t  h a s  b e en  s a i d  
t h a t  a l l  r a c h i t i c  bones  a r e  s h o r t e r  th a n  n o r m a l , e s p e c i a l l y  t h ­
o se  o f  t h e  lo w e r  e x t r e m i t i e s  and p e l v i s  .The l i n e  o f  p r e s s u r e  
w i l l  d e te rm in e  î à P g e l y  t h e  n a tu r e  o f  t h e  d e f o r m i t i e s  p ro d u c e d .  
I n  th e  c a s e  of t h e  l e g s  t h e r e  i s  an o u tw ard  and fo rw a rd  c u rv e  
i n  t h e  c a s e  o f  th e  fem u r ,w h ich  i s  e x a g g e ra te d  i f  t h e  p a t i e n t  
h a s  commenced to  w alk  b e f o r e  t h e  o n s e t  o f  t h e  d i s e a s e .T h e  t i b ­
i a  shows a  s i m i l a r  d e f o r m i ty ,w h ic h  may b e  u n e q u a l  i n  t h e  twp 
l im b s ,  o r  t h e r e  may be k n o c k -k n e e  on 6ne s i d e  and  bowleg on th e  
o th e r .O n e  som etim es o b s e rv e s  t h a t  t h e  s h i n  bone i s  b e n t  b a c k ­
w ards a t  t h e  j u n c t i o n  o f  t h e  u p p e r  e p ip h y s i s  and t h e  s h a f t ,  
w h i le  a  s a b r e - b l a d e  t i b i a  i s  som etim es e n c o u n te re d .B o w le g  i s  
much more common i n  young c h i l d r e n  t h a n  k n o c k -k n e e ,  owing t o  th e  
n a t u r a l  r o l l  o f  t h e  g a i t  a t  t h i s  a g e ; th e  lo w e r  t h i r d  o f  th e  
t i b i a  may som etim es show an actual, k in k  .The i n n e r  c o n d y le  o f  
t h e  fem ur may e x i i i b i t  a  bony o u tg ro w th  o r  t u b e r c l e  .R a c h i t i c  
c h i l d r e n  no t i n f r e q i e n t l y  grow up i n t o  d w a rfs ,o w in g  t o  t h e  p e r ­
manent s h o r t e n i n g  o f  t h e  b o n e s ;Guèf*in c a r e f u l l y  s t u d i e d  t h e  
q u e s t io n  o f  dw arfism  i n  r i c k e t s  and s t a t e d  t h a t  , owing t o  t h e  
c o n s ta n c y  o f  t h e  d im in u t io n  i n  l e n g t h  o f  t h e  bo n e s ,  g iv e n  t h e  
d im e n s io n s  o f  a r a c h i t i c  b o n e ,h e  c o u ld  t e l l  t h e  s i z e  o f  t h e  
o t h e r s  .The f r e q u e n c y  o f  f r a c t u r e  of r a c h i t i c  bones  i s  w e l l  r e c ­
o g n is e d  ;G u e rs a n t  a f f i r m s  t h a t  no l e s s  t h a n  a  t h i r d  o f  t h e  f r ­
a c t u r e s  i n  h i s  p e d i a t r i c  p r a c t i c e  were due t o  r i c k e t s ; s o m e t i m ­
es  more th a n  one bone b r e a k s , a  l a r g e  c a l l u s  b e in g  u s u a l l y  fo rm ­
ed on t h e  c o n c a v i ty  o f  t h e  b ro k en  b o n e .  As r e g a r d s  d e t a i l e d  
p a r t i c u l a r s  o f  t h e  a n o m a lie s  o f  t h e  bones  o f  t h e  e x t r e m i t i e s  
o b se rv e d  i n  t h i s  d i s e a s e ,  we may n o te  t h e  f o i l  owing: The hum erus 
i s  a p t  to  bend  o u t w a r d s , i t s  g r e a t e s t  c o n v e x i ty  c o r r e s p o n d in g  to  
t h e  i n s e r t i o n  o f  t h e  d e l t o i d  m u s c l e ; t h i s  i s  due to  th e  w e ig h t  
o f  t h e  fo re a rm  and hand  when r a i s e d . I t  may a l s o  have a  co n cav ­
i t y  fo rw a rd s  and i n w a r d s ,o r  t h e r e  may b e  a  c o n c a v i ty  lo o k in g  
backw ards and o u tw a rd s .T h e  r a d i u s  and  u l n a  som etim es c u rv e  o u t ­
w ard s , t h e  C O nvexity  lo o k in g  to w a rd s  th e  back o f  t h e  hand  and 
th e  c o n c a v i ty  to w a rd s  t h e  p a lm ; th e s e  bones  a r e  a l s o  a p t  t o  be  
t w i s t e d . I f  t h e  c h i l d , t h r o u g h  i n a b i l i t y  t o  w a lk ,h a s  c ra w le d  v e r -  
y  much on a l l  f o u r s , t h e  c u r v a t u r e s  w i l l  be  most m arked i n  t h e  
lo w e r  t h i r d  o f  th e  b o n e s ,o w in g  t o  t h e  d i r e c t i o n  o f  t h e  p r e s s u r e  
on t h e  p r o n a t e d  fo re a rm  add expanded  hand.We have a l r e a d y  se e n  
t h a t  t h e  e p ip h y s è s  a t  t h e  elbow and t h e  lo w e r  e p ip h y sÈ s  o f  t h e  
r a d i u s  a r e  c h a r a c t e r i s t i c a l l y  e n la r g e d  and c o n s t i t u t e  ver?/ e a r ­
l y  s i g n s  o f  t h e  d i s e a s e ; t h i s  t h i c k e n i n g  i s  p a r t i c u l a r l y  n o t i c e ­
a b le  a t  t h e  w r i s t s  and form s a  b u lg in g  o r  b r a c e l e t  a t  t h e  r a d ­
i o c a r p a l  a r t i c u l a t i o n ; f u r t h e r , g r e e n s t i c k  f r a c t u r e s  a r e  o f  com­
mon o c c u r re n c e  i n  t h e  n e ig h b o u rh o o d  o f  t h i s  j o i n t . A s  r e g a r d s  
t h e
handyw hich  
o b s e r v e r  i n
ib e s  i t  (A rc h .P e d .  , l 9 0 4 ,p .7 7 0 ) a s  c o n s i s t i n g  o f  a  bowing o f  t h e  
hand  w i th  t h i c k e n i n g  o f  th e  p h a la n g e s ,w h ic h  l a t t e r  a r e  l o n g e r  
and more t a p e r i n g  t h a n  u s u a l  .A sk iag ram  shows t h a t  th e  s h a f t  > 
o f  t h e  f i n g e r  i s  t h i c k e n e d  and t h a t  i t s  p e c u l i a r  shape i s  due 
to  c h a n o -e s 'in  t h e  b o n e ,n o t  t o  any a l t e r a t i o n  o f  t h e  s o f t e r  
t i s s u e s , t h e  i n c r e a s e d  l e n g t h  and t a p e r i n g  o f  th e  p h a la n g e s  b e ­
in g  th e  outcome o f  l a x i t y  o f  t h e  l ig a m e n t s  o f  t h e  j o i n t s  i n  
t h i s  l o c a l i t y . T h e  d i s t a n c e  be tw een  t h e  e x t r e m i t i e s  o f  t h e  f i n ­
g e r s  which make up t h e  j o i n t  i s  g r e a t e r  i n  th e  r a c h i t i c  t h a n  
in  t h e  norm al hand  and may be th e  c a u se  o f  th e  in w ard  c u rv in g
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o f  t h e  f i n g e r s  a t  t h e  a r t  i c u i  a t io n s  .Most o f  t h e  i n f a n t s  s t u d ­
i e d  by t h i s  a u th o r ,  i n  whom t h e  r a o h i t i c  h an d  c o u ld  be dem onst­
r a t e d ,  s u f f e r e d  from  m arked r a c d i i t i s  accomp;^nied by  suoh a c u t e  
p a i n  i n  t l ie  bones t h a t  i t  a lm o s t  s u g g e s te d  a  s y p h i l i t i c  c o n d i t ­
io n ;  b u t  th e  c l i n i c a l  e v id e n c e  was opposed  to  t h a t  i d e a  and show 
- e d  t h a t  t h e  r e a l  n a tu r e  o f  t h e  d i s e a s e  was r i c k e t s  .A n o th e r  
p e c u l i a r  anom aly o f  t h i s  p a r t  i s  what i s  te rm ed* 'H eu ra th*s  r a c h ­
i t i c  f i n g e r s "  o r  " s p i n d l e  handVThat a u th o r  c la im s  (W ie n .k l in .
W och.,1 9 0 3 ) t h a t  t h e  p r e s e n c e  of r i c k e t s  can  be d ia g n o s e d  by th e  
mere^ d e t e c t i o n  o f  t h e  p r e s e n c e  o f  t h i s  anom^aly o f  th e f jL n g e rs ,  
t o i c h  c o n s i s t s  o f  a  p e c u l i a r  change i n  t h i s  shape  from  a p p a re n t  
s i n k i n g  o f  t h e  a r t i c i j Q a t i o n s ,g i v i n g  a  s p i n d l e  a p p e a ra n c e  t o  t l ie  
p r o x im a l ,m id d le  and  t e r m i n a l  p h a l a n g e s . l t  i s  s a i d  to  be b e s t  
a p p r e c i a t e d  d u r in g  th e  f i r s t  y m r  a n d , to  d e t e c t  i t , t h e  hand  
sh o u ld  be exam ined i n  p r o f i l e  a g a i n s t  t h e  l i g h t , w h e n  i t s  o u t l ­
in e  w i l l  be s e e n  t o  re se m b le  a  s t r i n g  o f  p e a r l s  on t h e  back o f  
t h e  f i n g e r s  s t e e t c h i n g  t h e  o v e r l y i n g  s k i n ; i n  s h o r t , t h e r e  i s  
h y p e r t r o p h y  o f  t h e  second  p h a l a n x , t h e  o t h e r  two b e in g  normal 
and i n  m arked  c o n t r a s t  t h e r e t o , t h e  s t r e t c h e d  s k i n  b e in g  o n ly  
w i th  d i f f i c u l t y  th row n  i n t o  i t s  normal w r in k le s  .T}ie same a u th o r  
m e n t io n s  a  r a r e r  c o n d i t i o n , p e c u l i a r  to  r i c k e t s , i n  w h ich  t h e  
p ro x im a l  and m id d le  p h a la n g e s  a re  c o n ic a l  i n  sh% ie , th e  t e r m i n a l  
one b e in g  e n la r g e d  l i k e  a  d ru m s t ic k  a t  th e  l e v e l  o f  t h e  n a i l .
The u s e  o f  t h e  X -ra y s  w i l l  show t l i a t  t h e  t h i c k e n i n g  i n  q u e s t ­
io n  i s  due t o  an i n f i l t r a t i o n  o f  th e  p e r io s te u m ,  h i c h  o c c u r s  a t  
t h e  mid'die o f  t h e  s h a f t  o f  t h e  b o n e ,n o t  a t  t h e  ends o f  th e  a r t ­
i c u l a t i o n s ,  each  f i n g e r  b e in g  r e a l l y  o f  a s p i n d l e  f o r m . I t  would 
s e e m ,^ o w e v e r , th a t  s u c h  d i g i t a l  a n o m a lie s  o c c u r  o n ly  i n  t h e  most 
s e v e r e  c a s e s  o f  r i c k e t s  and are vemy r a r e l y  obsen.'-ed i n  g e n e r a l  
p r  a c t  i c e .  T u b e rc u lo u s  d a c t y l i t i s  m ust be  e l i m i n a t e d  from  th e  d i a  
- g n o s i s  i n  t h e  ordinajpy w ay;and i t  i s  p a r t i c u l a r l y  n e c e s s a p y  
t h a t  t h e r e  be no c o n tu s io n  w i th  t h e  s i m i l a r  d e fo n m ity  se e n  i n  
c o n g e n i t a l  s ^ q ^ h i l i s , i n  w hich  d i s e a s e  t h e  end o f  th e  f i n g e r  i s  
l i k e  a  t r u n c a t e d  c o n e ,w h e re a s  i n  r i c k e t s  t h e  whole f i n g e r  i s  
a f f e c t e d  by a  f u s i f o r m  s w e l l in g  and t h e  t h e r a p e u t i c  t e s t  i s  
c o n c lu s iv e .T h ic k e n in g  o f  th e  t o e s  i s  o f  v e r y  r a r e  o c c u r r e n c e ,  
i n  t h i s  c a s e  a ls o  i t s  tru .e  n a t u r e  b e in g  d e te rm in e d  by t h e  
p r e s e n c e  o f  o t h e r  r a c M t i c  s i g n s , t h e  a g e  o f  th e  p a t i e n t  b e in g  
ab o u t  t h e  f i r s t  y e a r  and t h e  s e v e r i t y  o f  t h e  r a o h i t i c  d i s e a s e  
when i t  o c c u r s  i n  o l d e r  c h i l d r e n ; i f  h e r e d i t a r y  s y p h i l i s  be t h e  
c a u s e ,  i t  a f f e c t s  th e  u n g u a l  p h a l a n x ,g i v i n g  i t  t h e  a p p e a ra n c e  of 
a  t r u n c a t e d  c o n e ,w h e re a s  i n  r i c k e t s  t h e  whole member i s  a f f e c t ­
ed  by a  f u s i f o r n  d e fo r m i ty ,w h ic h  v a n i s h e s  u n d e r  a n t i r a c h i t i c  
t r e a tm e n t  .D e f o r m i t i e s  of th e  t h i g h  bone and  o t h e r s  o f  t h e  low ­
e r  e x t r e m i t y  depend on w h e th e r  o r  n o t  t h e  i n f a n t  h a s  commenced 
to  walk o r  make lo c o m o to ry  a t t e m p t s . I f  t h e  a r t  o f p r o g r e s s i o n  
h a s  b een  i n i t i a t e d , t h e  n a t u r a l  c u rv e  o f  t h e  fem ur i s  i n c r e a s e d  
fo rw a rd s  and o u tw ard s  .The h e a d  o f  t h e  bone may be a t  an a n g le  
w i t h  t h e  aMaft ; i f  t h e  c h i l d  c a n n o t  w a lk , th e  s h a f t  w i l l  be d i r ­
e c t e d  fo rw a rd s  a n d , f o r  t h e  same r e a s o n  t h a t  , a s  t h e  p a t i e n t  s i t s  
on i t s  m o th e r ’ s k n e e , t h e  w e ig h t  of t h e  l e g  d ra g s  on t h e  lo w e r  
p a r t  o f  th e  th ig h .T h e  femoral, d e fo rm ity  may be  on one s i d e , b u t  
u s u a l l y  i t  i s  on b o t h .T h i s  c o n d i t i o n  o f  b e n d in g  o f  t h e  neck o f  
t h e  fem ur w i th o u t  d i s e a s e  of t h e  h ip  j o i n t  -  coxa  v a r a  a s  i t  
i s  c a l l e d  -  i s  by no means uncomnon i n  r i c k e t s  and c o n s i s t s  o f  
a  downward b e n d in g  o f  t h e  p a r t ^ i n  q u e s t i o n ,w i t h  e l e v a t i o n  o f  
t h e  g r e a t  t r o c h a n t e r , su ch  s e v e r e  e x p r e s s io n  o f  r i c k e t s  b e in g  
due to  t h e  w e ig h t  o f  t h e  body a c t i n g  on t h e  s o f t e n e d  b o n e .T h ­
e r e  i s  an undue m o b i l i t y  o f  t h e  a r t i c u l a t i o n  i n  c e r t a i n  d i r ­
e c t i o n s , a v e r s i o n , a b d u c t i o n  and a d d u c t io n  a r e  f r e e r  th a n  n o rm a l ,  
b u t  i t  i s  al.most im p o s s ib le  t o  p ro d u ce  i n v e r s i o n . l t  i s  more 
o f t e n  t h a n  n o t  o f  c o n g e n i t a l  o r i g i n  and,w hen such ,m ay  be  d i s t ­
i n g u is h e d  from t h e  r a c h i t i c  v a r i e t y  by  th e  h i s to r ^ r  o f  th e  on­
s e t  w i th o u t  p r e v i o u s  d i s e a s e , t h e  a b sen ce  o f  o t h e r  r a o h i t i c  
s i g n s , t h e  a b n o rm a lly  s h o r t  neck  o f  th e  fem ur and  th e  v e r t i c a l  
d i r e c t i o n  o f  t h e  e p ip h y s e a l  l i n e ; w h e r e a s  i n  r i c k e t s  th e  l a t t e r  
ru n s  d i a g o n a l l y  downwards and in w ard s  a t  a  s h a r p i s h  a n g le  w i t h  
t h e  lo w e r  b o r d e r  o f  th e  B e a re r  neck  o f  th e  ]x>ne;the u s e  o f  th e  
X -ra y s  a s s i s t s  t h e  d i a g n o s i s  m a t e r i a l l y . T h e  o p p o s i t e  c o n d i t i o n  
t o  th e a b o v e  i s  what i s  known a s  co x a  v a l g a ; i t  i s  som etim es a  
r a c h i t i c  e x p r e s s io n  and i n  i t  a l s o  t h e r e  i s  a  change i n  t h e  
a n g le  form ed bv th e  neck and s h a f t  o f  t h e  t h i g h  b o n e , th e  a v e r ­
age s i z e  o f  t h i s  a n g le  b e in g  125 d e g r e e s , i n  v a r a  i t  b e in g  
l e s s e n e d , i n  v a l g a  i n c r e a s e d .T h e  s^cpptoms of coxa  v a l g a  a r e  i n ­
c r e a s e d  a b d u c t io n  and ou tw ard  r o t a t i o n  o f  t h e  lo w e r  l i m b ; t h e
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body t i l t s  fo rw a rd s  and  t h e r e  may l>e s l i g h t  l o r d o s i s  o f  t h e  
v e r t e b r a l  c o lu m n ;th e  p a t i e n t  w alks 'witb. a  r o c k in g  movemeiacb^few- 
in g in g  th e  body from  s i d e  t o  s i d e ; t h e  h i p s  a r e  s i i g h t l y  b e n t  
and t h e r e  i s  m arked e x te n s i o n  o f  t h e  k n e e s  . P r e s s u r e  on t h e  o u t ­
s i d e  o f  t h e  a n k le ,  owing to  i n a b i l i t y  o f  t h e  c h i l d  to  walk l e a d ­
in g  t o  a  c r o s s - l e g g e d  a t t i t u d e , r e s u l t s  i n  th e  c o n c a v i ty  o f  t h e  
c u r v a t u r e  o f  t h e  l e g s  b e in g  d i r e c t e d  fo rw a rd s  and in w ard s  and 
t h e  k n e e s  f a r  a p a r t , I f  t h e  c h i l d  c a n  w a l k , th e  c o n c a v i ty  o f  th e  
t i b i a  and f i b u l a  i s  from  w i th o u t  b a c k w a rd s ,s o  t h a t  t h e  k n e e s  
a r e  a p p ro x im a te d  and an a b ru p t  c u r v e ,w i t h  t h e  conBOKity d i r e c ­
t e d  d i r e c t e d  fo rw a rd s  and o u tw a rd s , e x i s t s  i n  t h e  lo w e r  t h i r d  
o f  t h e  le g .S o m e t im e s  t h e  l e g s  a r e  v a r i o u s l y  b e n t , t h e  one in w a r ­
ds and t h e  o t h e r  o u tw a rd s  p e rh a p s ,A n  i n f a n t  no t  y e t  commenced 
t o  walk may have  t h e  lo w e r  e x t r e m i t i e s  s t r a i g h t , th o u g h  s m e l l ;  
w h i le  th e  u p p e r  ones may show d e fo rm i ty .T h e  o ld  theor^^ t h a t  
r a c h i t i c  d e f o r m i t i e s  a lw ays p ro c e e d  from below  upv/ards i s  no t  
now e n te r t a in e d .B o w le g s  i s  p e rh a p s  th e  commonest d e fo r m i ty  se eu  
i n  t h e  lo w e r  e x t r e m i t i e s . I f  e x t  r  erne, t h e  r e  may be a  g r e e n s t i c k  
f r a c t u r e  o f  t h e  p a r t  and a r r e s t  o f  developm ent o b t a i n s  h e r e  as  
w e l l  a s  e l s e w h e re .T h e re  may o c c u r  an o u tg ro w th  o f  bone on t h e  
i n n e r  s i d e  o f  t h e  h e ad  o f  t h e  t i b i a . T h e  p r i n c i p a l  c h a n g e s ,t h e n ,  
to  be  o b se rv e d  i n  th e  lo n g  bones a re  t h i c k e n e d  e p ip h y s e s ,e x a g g ­
e r a t i o n  o f  t h e  normal c u r v e s , developm ent o f  o t h e r  c u rv e s  from  
p r e s s u r e , t h e  a p p e a ra n c e  o f  t u b e r c l e s  o r  i r r e g u l a r  o u tg ro w th s  
o f  bone a n d , i n  t h e  l a t e r  s t a g e s  o f  t h e  d i s e a s e ,  d e f i c i e n c y  i n  
l e n g t h  and s t u n t i n g  o f  g r o w th .J e n n e r  m a i n t a i n s  t h a t  à l l  t h e  bon 
- e s  o f  t h e  a d u l t , p r e v i o u s l y  a f f e c t e d  by r i c k e t s , a r e  d im in i s h ­
ed in  l e n g t h ; b u t  th e  lo w e r  l i m b s , i n c l u d i n g  the  p e l v i s , a r e  d i s ­
p r o p o r t i o n a t e l y  d im in is h e d  i n  s i z e  and th e  f a c e  sm a ll  i n  compar 
- i s o n  t o  t h e  cranium.W e have a ls o  se en  t h a t  t h e  c h a r a c t e r  o f  
t h e  d e fo r m i ty  p ro d u c e d  i n  t h e  bones  o f  t h e  l im b s  i s  l a r g e l y  
g o v e rn e d  by t h e  l i n e  o f  p r e s s u r e  p ro d u c e d  by  t h e  p o s i t i o n  or 
a t t i t u d e  w h ich  i s  u s u a l l y  assum ed  by th e  p a t i e n t  .Tloe fem ur b en ­
ds o u tw ard s  and fo rw a rd s  i n  one l a r g e  c u r v e , t h e  a n g le  o f  t h e  
neck may be re d u c e d  and coxa  v a r a  fo rm ed .T he  c u r v a t u r e s  ma r^ be 
s y m m e tr ic a l  o r  u n e q u a l  and f r e q u e n t l y  t h e  two th o j .g h s  t o g e t h e r  
form  an im p e r f e c t  o v a l . I f  k n o c k -k n e e  i s  p r e s e n t , t h e r e  may be 
an o v e rg ro w th  a t  t h e  i n n e r  segment o f  t h e  lo w e r  e p ip h y s e a l  l i ­
n e .T h e  t i b i a  and  f i b u l a  t a k e  on a  fo rw a rd  and  o u tw ard  c u r v a t -  
i o n , w i t h  u s u a l l y  a  sh a rp  k in k  i n  t h e  lo w e r  t h i r d . T h e  fo rm e r  
bone n o t  i n f r e c p e n t l y  p r e s e n t s , a s  we h a v e  s e e n , a  p e c u l i a r  f o r ­
m a t io n  c a l l e d  t h e " s a b r e - t i b i a "  and s u b p e r i o s t e a l  f r a c t u r e s  may 
s t i l l  f u r t h e r  deform  i t . T h e r e  may be an o v e rg ro w th  a t  t h e  i n n ­
e r  segm ent o f  t h e  u p p e r  t i b i a l  e p ip h ^ rg is , w h i ie  b o th  t h a t  hone  
and t h e  f i b u l a  may be c u rv e d  s h a r p l y  backw ards  .Such c u r v a t u r e s  
a r e  due t o  t h e  c h i l d ’ s p o s i t i o n  i n  bed  w i t h  t l ie  k n e e s  f l e x e d  
and t h e  l e g s  c ro s s e d .T h e  developm ent o f  k n o c k -k n e e  o r  b a n d y -  
l e g  i s  g o v e rn e d  by  th e  age o f  th e  p a t i e n t  and  i t s  c a p a b i l i t y  
o f  w a lk in g  o r  making p r o g r e s s i v e  a t t e m p ts .T h e  l a t t e r  d e f o r m i ty  
i s  much more common i n  young c h i l d r e n ; f o r  a t  an  e a r l y  age th e  
g a i t  i s  more o f  a  r o l l  o r  w addle  t h a n  a  s t r a i g h t f o r w a r d  w a lk ­
i n g .  I t  o f t e n  hap pens  t h a t  t h e  c h i l d  th ro w s  a sudden  s t r a i n  on 
th e  lo w e r  t h i r d  o f  t h e  l e g  i n  i t s  e n d ea v o u rs  t o  b a la n c e  o r  p r e ­
v e n t  fal.1 in g  fo rw a rd s  and so  p ro d u c e s  a n t e r i o r  c u r v a t u r e  o f  t h e  
bone w i t h  t h e  ab o v e-m en tio n ed  m arked k in k  i n  t h é s  l o c a l i t y ; t h e  
l a t e r a l ,  e f f o r t s  made t o  p r e s e r v e  i t s  c e n t r e  o f  g r a v i t y  c a u s e  
t h e  o u tw ard  bend  o f  t h e  bone and  c o n se q u e n t  bowing o f  t h e  l e g s .  
In  o l d e r  c h i l  d r  en , when a b le  to  s t a n d  or w alk  a b o u t ,  genu valgum  
i s  more common, b e c a u se  i n  th e  e r e c t  p o s t u r e  th e  w e ig h t o f  th e  
body i s  t r a n s m i t t e d  m a in ly  th ro u g h  t h e  o u t e r  c o n d y le  o f  th e  
fem ur and i n  r i c k e t s  t h e r e  i s  an a r r e s t  o f  g ro w th  on th e  o u t e r  
s i d e  o f  t h e  e p ip h y s e s  o f  t h e  fem ur and  t i b i a ,w h i c h ,h o w e v e r , i s  
u n check ed  on t h e  i n n e r  segment . I t  would  seem t h a t  t h e s e  de fo rm - 
i t i e s ^ o f  t h e  l e g s  a r e  n o t  i n f r e q u e n t l y  o f  a  oonpound n a t u r e  
and t h a t  a  k n o c k -k n e e  may be due t o  a  d e fo r m i ty  o f  t h e  fem ur 
o r  t h e  t i b i a  a l o n e , o r  t o  a  d e fo rm i ty  o f  b o t h  t h e s e  b o n e s . I n  
some c a s e s  t h e r e  may be an o u tw ard  b end ing  o f  t h e  fem ur and  an 
inw ard  bendin#- o f  th e  t i b i a . I f  one bone o n ly  i s  a f f e c t e d , t h e  . 
l im b  may show d e f o r m i ty ;b u t  w i th  c u r v a t u r e  o f  more th a n  one 
bone t h e  l i m b , a s  a  w h o le ,may seem to  be  s t r a i g h t .
L i v e r
I t  som etim es happens i n  r i c k e t s  t n a t  t h e  l i v e r  i s  d i s p l a c ­
ed downwards o r  e n l a r g e d ,o r  b o th  d i s p l a c e d  and  e n l a r g e d .  The 
d isp la c e m e n t  i n  q u e s t io n  i s  due to  t h o r a c i c  d e f o r m i t y ; t h e  e n l ­
argem ent r e s u l t s  from  c h ro n ic  hyperaem ic  f i b r o s i s  r e s u l t i n g Ji
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from  t h e  pu lm onary  o b s t r u c t i o n  and c a r d i a c  e n f e e b le m e n t , o r  p e r ­
h a p s  from c o n g e n i ta l  s y p h i l i s  o r  a  c i r c u l a t i n g  t o x i n , i n  w hich  
c a s e  t h e r e  i s  u s u a l l y  a l s o  a  c o n s i d e r a b l e  e n la rg e m e n t  o f  t h e  
S p le e n  and p o s s i b l y  o f  t h e  ly m p h a t ic  g la n d s  g e n e r a l l y .T h e  
i n c r e a s e  i n  s i z e  o f  t h e  o rg an  ma]/" be m e re ly  th e  r e s u l t  o f  a  
p a s s i v e  c o n g e s t i o n ,w i t h  p e rh a p s  c u lm in a t io n  i n  a c t u a l  f i b r o s i s  
o r  an u l t i m a t e  f a t t y  change .C o n co m itan t  h y p e r p l a s t i c  en la rgem e^  
n t  may be s e e n  som etim es i n  t h e  m e s e n te r i c  g l a n d s , w h ile  i t  may 
happen  t h a t  j a u n d i c e  o c c u r s .
M e s e n te r i c  G lands 
As s t a t e d , t h e s e  som etim es p a r t i c i p a t e  i n  t h e  g e n e r a l  
ad e n o p a th y  o b t a i n i n g , o r  t h e y  ma]’ u n d e rg o  en la rg em en t w i th o u t  
s i m i l a r  a n o m a lie s  e ls e w h e r e .
M uscles  and L ig a m e n ts  
The m u sc u la r  and l ig a m e n to u s  s t r u c t u r e s  a r e  p r o f o u n d ly  
a f f e c t e d  in  r i c k e t s , t h e  c h i l d  be in g  very  weak and w i th  m u sc le s  
so f l a b b y  p e rh a p s  t h a t  i t  c a n n o t  h o ld  up i t s  h e a d  a n d ,f ro m  
S p in a l  m u s c u la r  and l ig a m e n to u s  deb i l  i t  a t  i o n  p r e s e n t i n g  a r c h in g  
o f  t h e  back  .The l ig a m e n to u s  s t r u c t u r e s  a r e  l a x ,  e lo n g a te d  and 
w a n t in g  i n  normal t o n i c i t y , p a r t i c u l a r l y  t h o s e  abo u t t h e  l a r g e r  
a r t i c u l a t i o n s  .Thus t h e r e  o c c u r s  a m arked  piBsdbattAoa i n  t h e  p r o ­
d u c t io n  o f  k n o c k -k n e e , a p e c u l i a r  h y p e r e x t e n s io n  a t  t h a t  j o i n t , -
h ey  y i e l d  t o  b o th  t r a c t i o n  and p r e s s u r e , e s p e c i a l l y  i n  t h e  c a s e  
o f  th e  S p in e ;a n d  t h e  same i s  a l s o  w e l l  i n s t a n c e d  i n  t h e  m u sc l­
e s  o f  t h e  arms and l e g s , f o r , i f  th e  c h i l d  h a s  b e e n  a b l e  t o  w a lk , 
i t  l o s e s  t h i s  a r t  on t h e  o c c u r r e n c e  o f  r i c k e t s  and  t h e  m u sc le s  
w a s te  from  m a l n u t r i t i o n  and d i s u s e  and  f i n d  a g g r a v a t i o n  o f  
t h e i r  a b n o r m a l i t i e s  i n  t h e  s  f t e n i n g  o f  t h e  bones o b t a i n i n g .
A l l  t h e  m u sc le s  e x h i b i t  t h i s  l o s s  o f  t o n e ; t h e y  a r e  a l s o  p o o r l y  
d e v e lo p e d  and sm a ll  and f l a b b y ;u n d e r  t h e  m ic ro sc o p e  t h e i r  t i s s ­
ue  may a p p e a r  p a l e , w i t h  t h e i r  s t r i a e  c o l o u r l e s s , b l u r r e d  and 
d i f f i c u l t  o f  d e f i n i t i o n .T h e  c h i l d  i s  u n a b le  to  h o l d  up i t s  
h e ad  a t ^ t h e  p r o p e r  a g e , -  w hich  s h o u ld  b e  a t  a b o u t  t h e  t h i r t e e n ­
t h  week i f  th e  back i s  s u p p o r t e d , -  i t  i s  l a t e  i n  t r y i n g  t o  s i t  
u p , -  f i f t h  t o  t h e  s i x t h  m o n th ,-a n d  can  se ldom  walk a t  t h e  n o r ­
m al p e r i o d , - t h e  t w e l f t h  to  t h e  e i g h t e e n t h  m onth .S o  i t  may 
h appen  t h a t  t h e  p a t i e n t  c a n n o t  e f f e c t  lo c o m o t io n  u n t i l  two and 
a  h a l f  o r  t h r e e  y e a r s  o f  age and th e  p r e s e n c e  o f  r i c k e t s  may 
be  s u g g e s te d  by t h i s  b a c k w a rd n e s s , t o g e t h e r  w i th  t h e  p r e s e n c e  
o f  weak a n k le s  o r  d e f o r m i t i e s  o f  th e  l e g s . T h e  w eigh t o f  t h e  
b o d y ,a c t i n g  on t h e  weak l ig a m e n t s  o f  t h e  a n k l e s , o f t e n  c a u se s  
th e  f e e t  t o  s p l a y  downwards and o u tw ard s  -  t h i s  a b n o r m a l i ty  
b e in g  o f t e n  e n c o u n te re d  i n  f a t  and heav y  c h i l  d r  en , w h i l e  k n o c k -  
k n e e  and f l a t - f o o t  a r e  a l s o  met w i t h , a s  a  r u l e  . I n d e e d , t h e  
p r e s e n c e  o f  f l a t - f o o t  i n  c h i l d r e n  o v e r  two y e a r s  o f  age  sh o u ld  
prom pt a  c a re f i^ l  e x a m in a t io n  f o r  k n o c k -k n e e , t h e  c o - e x i s t e n c e  
o f  t h e s e  two c o n d i t i o n s  b e in g  dep en d en t upon  t h e  p r e s e n c e  o f  
r i c k e t s  a t  t h e  t im e  o r  a n t e r i o r l y . I n  t h e s e  c a s e s  t h e  m o th e r  i s  
ver)/ l i a b l e  t o  f e a r  t h a t  h e r  c h i l d  h as  become p a r a l y t i c  and 
b r i n g s  i t  f o r  t r e a tm e n t  o f  t h a t  d i s e a s e , s t a t i n g  t h a t  f o r  some 
t im e  h e r  o f f s p r i n g  h as  b e e n  u n a b le  t o  walk o r  r u n  a b o u t , h a v in g  
g r a d u a l l y  c e a s e d  to  do so ,b eco m in g  l e t h a r g i c , i n c l i n e d  to  s i t  
s t i l l  and  a p t  t o  c r y  when i n t e r f e r e d  w i t h .G r e a t  c a r e  m ust be 
t a k e n  n o t  to  c o n fu s e  such  a  c o n d i t i o n  w i t h  i n f a n t i l e  o r  d ip h ­
t h e r i t i c  p a r a l y s i s  .But t h e  f l a b b y  s t a t e  o f  t h e  m u s c l e s , t h e  
norm al e l e c t r i c a l  r e a c t i o n s , t h e  a b i l  i t  y  to  move t h e  l im b s  and 
t o  w a lk , th o u g h  d i s i n c l i n / a t i o n  f o r  t h e  a t t e c p t , sh o u ld  c o n s t i t u ­
t e  s u f f i c i e n t  e v id e n c e  o f  t h e  p r e s e n c e  o f  r i c k e t s , w h i c h  may o r  
may no t  be  a g g ra v a te d  by th e  c o - e x i s t e n c e  6 f  some s c o r b u t i c  
t a i n t . T h e r e  may a ls o  be a  h i s t o r y  o f  p r o lo n g e d  l a c t a t i o n  by t h e  
m o th e r ,o f  Im p ro p e r  a r t i f i c i a l  f e e d in g  o f  th e  c h i l d , o r  u n f a v o u r ­
a b le  h y g ie n i c  r e a r i n g .S u c h  c a s e s  have  b e en  c l a s s i f i e d  a s  r a c h ­
i t i c  p s e u d o p a r a l y s i s  and r e g a r d e d  a s  e x c i t e d  by t h e  w eakness 
o f  t h e  m u sc le s  and l ig a m en t s , p l u s  t h e  s o f t e n i n g  o f  th e  b o n e s ,  
t h e  w e ig h t  o f  t h e  body p ro v in g  to o  much f o r  th e  f l a b b y  l im b s ,  
w hich  f a l l  t o  s u p p o r t  i t , s o  t h a t  t h e  p a t i e n t , th o u g h  s t i l l  p o s ­
s e s s e d  o f  t h e  pow er o f  m o v em en t,is  u n a b le  o r  d i s i n c l i n e d  f o r  
e x e r t  i o n .  The g e n e ra l  m u sc u la r  a s t h e n i a  e x i s t i n g  i s  m ark e d ly  
s h a r e d  i n  by  th e  abdom inal mu s o l  e s ,  w hich  f a c t  i s  a p p a re n t  
e e k t e r n a l l y  i n  t h e  m u sc le s  o f  t h e  b e l l y  wa].l and  i n t e r n a l l y  
i n  t h o s e  o f  th e  i n t e s t i n e s  . I n  common w i th  t h e  o t h e r  m u sc le s  o f  
t h e  b o d y , th e  r e c t i  abdom in is  a r e  w e a k , f l a b b y  and b a d ly  f i t t e d j
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f o r  t h e i r  norm al f u n c t i o n  a n d , a t  t h e  same t i m e , t h e y  a re  s t i l l  
f u r t h e r  a d v e r s e l y  p r e j u d i c e d  hy th e  p r e s s u r e  o f  t h e  p r o t u b e r ­
a n t  s tom ach  and b o w e ls ; f ro m  r e p e a t e d  a t t a c k s  o f  i n d i g e s t i o n  
th e  i n t e s t i n e s  become d i s t e n d e d ,w h ic h  s t i l l  f u r t h e r  f a v o u r s  
l o c a l  a to n y  o f  a p r o g r e s s i v e  s o r t . I n  th e  e s s e  o f  a  h e a l t h y  i n ­
f a n t  t l i e  r e s p i r a t i o n  i s  m o s t ly  a b d o m in a l , th e  abdomen b e in g  p r o -  
t ù d e d  w i t h  each  i n s p i r â t  i o n . I n  t h e  c a s e  o f  a  c h i l d  w ith  w e l l -  
m arked a to n y  o f  t h e  abdom inal m u s c le s ,v e r y  l i t t l e  p r o f u s i o n  o f  
t h e  abdomen t a k e s  p la c e ,T h e  lo w e r  r i b s  i n  normal i n s p i r a t i o n  
a r e  a l s o  e x p a n d e d ;b u t  i n  r i c k e t s ,  i n s t e a d  o f  e x p a n s io n ,a  r e t r a ­
c t i o n  o f  t h e  t h o r a c i c  w a l l s  i s  s e e n  when th e  d iaphragm  c o n t r ­
a c t s . T h i s  i s  b e c a u se  t h e  weakened r i b s  and c a r t i l a g e s  y i e l d  
more r e a d i l y  t o  a tm o sp h e r ic  p r e s s u r e  i n  th e  i m p e r f e c t l y  expan­
ded lu ng .O w in g  to  t h i s  want o f  a  f i x e d  f u l c r u m , th e  d iaphragm , 
a l r e a d y  w eakened, i s  &aiipBred i n  i t s  a c t i o n  on t h e  e n la r g e d  ab ­
domen.E x p i r â t  io n  i s  a l s o  i n t e r f e r e d  w i t h ,o n  a c c o u n t  o f  t h e  
w eakened c o n d i t i o n  o f  t h e  b e l l y  and i s  s im p ly  a  p a s s i v e  r e c o i l ;  
even t h e  l a t t e r  i s  weak th r o u g h  i m p e r f e c t l y  p e r fo rm e d  i n s p i r ­
â t  io n .T h e  r e c t i  abdom in is  m u sc le s  n o t  i n f r e c ] u e n t ly  become u n d ­
u l y  s t r e t c h e d , w i t h  th e  r e s u l t  t h a t  u m b i l i c a l  h e r n i a  o c c u r s , o r  
t h e r e  i s  m i d d l e - l i n e  d i a s t a s i s  o f  t h e  m u sc le s  h e r e .S u c h  a  c o n -  
d i t i o d  i s  a p t  t o  e sc a p e  a t t e n t i o n  i n  i n f  a n t s , b u t  may be r e a d -  
i l y  d e t e c t e d  o f  t h e  c h i l d  i s  r a i s e d  by t h e  h e a d  and s h o u ld e r s  
i n  su c h  a  way t h a t  t h e  r e c t i  a r e  p u t  on t h e  s t r e t c h . I n  o l d e r  
c h i l d r e n  t h e r e  may even be a  d i a s t a s i s  o f  a  h a l f  to  one i n c h  i.i  
w id th .A to n y  o f  t h e  m u sc le s  b e in g  an  e a r l y  r a c h i t i c  s i g n , t h i s  
s e p a r a t i o n  o f  t h e  r e c t i  may be o b se rv e d  a s  e a .r ly  a s  t h e  f i f t h  
m onth  o f  l i f e , l o n g  b e f o r e  t h e  p r e s e n c e  o f  o s s e o u s  a n o m a lie s  
s u g g e s t s  t h e  e x i s t e n c e  o f  t h e  p a r e n t  d i s e a s e .T h e  c o n d i t i o n  
does n o t  seem to  be h e r e d i t a r y , t h o u g h  h a s  b een  d e t ­
e c t e d  a t  b i r th .T h o u g h  one o f  t h e  e a r l i e s t  83/mptoms o f  t h e  d i s e ­
a s e ,  i t  i s  s low  t o  t a k e  i t s  d e p a r t u r e  and may, i n d e e d ,p e r  s i  s t  
f o r  y e a r , a s  t h e  m u sc le s  a r e  v e r y  s lo w  i n  r e c o v e r i n g  t h e i r  n o r ­
mal t o n i c i t y ; i n  a d u l t  v i s c e r a l  p t o s i s  t h i s  f a c t  s h o u ld  be b o r ­
n a  i n  m ind .T he  d i a s t a s i s  i s  p r i m a r i l y  p ro d u c e d  by  t h e  a r r e s t  
o f  t h e  developm ent e fd ^ A m tr i t io n  o f  t h e  m u s c l e s , s e c o n d a r i l y  by 
t h e  p r e s s u r e  o f  t h e  stom ach and b o w e l s , i n f l a t e d  w i th  g a s , a c t i n g  
on t h e  weak and f l a b b y  m u sc le s  o f  t h e  bej l y  w a l l . I t  may o c c u r  
i n  h e a l t h y  c h i l d r e n , i n  whom i t  d i s a p p e a r s  about p u b e r t y . I n  
t h e  norm al c h i l d  c lo s u r e  t a k e s  p l a c e  from  below  upw ards a n d ,a s  
a  r u l e ,  th e  d i a s t a s i s  i s  o n ly  seen  above t h e  u m b i l i c u s ; b u t  i n  
%he r i c k e t y  i n f a n t  t h e  s e p a r a t i o n  in v o lv e s  t h e  w hole  e x t e n t  
o f  t h e  b e l l y  w a l l  ; th o u g h  s a i d  to  be  p r e s e n t  i n  many c a s e s  o f  
r i c k e t s , i t  i s  n o t  a  pa thognom onic  s i g n , a s  i t  so o f t e n  o c c u r s  
i n  th e  a b se n c e  o f  t h a t  d is e a s e .O w in g  to  t h e  a b dom inai d i s t e n -  
è i o n , t h e r e  i s  found  a  d o m e - l ik e  a p p e a ra n c e  o f  t h e  lo w e r  p a r t  
o f  th e  c h e s t ; a n d  t h e  l o s s  o f  p r o p o r t i o n  be tw een  tloe e n la r g e d  
b e l l y  and  t h e  na rrow ed  b a s e  o f  t h e  c a u s e s  th e  m i d r i f f  t o  work 
a t  a  d i s a d v a n t a g e ; a s  i t^ L a c k s  pow er t o  p r o j e c t  t h e  b e l l y  i n  
t h e  norm al w a y , th e  m ec h an ica l  e f f e c t  o f  t h e  s h o r t e n in g  o f  i t s  
f i b r e s  i s  a  d i r e c t  p u l l  on i t s  a t t a c h m e n ts ,w h ic h  may p a r t i a l l y  
a c c o u n t  f o r  th e  i n s p i r a t o r y  r e c e s s i o n  i n  t h e  r e g i o n  o f  t h e  
lo w e r  r i b s .
H enrous System
The r a c h i t i c  c h i l d  h a s  a  p ro f o u n d ly  a f f e c t e d  n e rv o u s  s y s t ­
em, as  may be  e x p e c te d  from th e  f a c t  t h a t  i t  i s  n a t u r a l l y  some­
what u n s t a b l e  d u r in g  t h i s  p e r i o d  of i t s  developm ent . I t  i s  s t i l l  
f u r t h e r  e n f e e b le d  by t h e  e x i s t i n g  m a l n u t r i t i o n  and i t  i s  a p t  
t o  be  p r e j u d i c e d  u n f a v o u ra b ly  by t o x i n s  c i r c u l a t i n g  i n  t h e  
b lo o d  s t r e a m  and by r e f l e x  i r r i t a t i o n s  from  v a r i o u s  p a r t s  o f  
t h e  b o d y , p a r t i c u l a r l y  t h e  g a s t r o i n t e s t i n a l  t r a c t  .So i t  comes 
t o  p a s s  t h a t  one n o t  in f r e q u .e n t ly  o b s e r v e s  th e  developm en t o f  
n e rv o u s  a n o m a lie s  d u r in g  th e  c o u r s e  o f  t h e  d i s e a s e , t h e  m i l d e r  
form s b e in g  r e p r e s e n t e d  by f a c i a l  i r r i t a b i l i t y , h e a d - n o d d i n g , 
n o c tu r n a l  r e s t l e s s n e s s  and s w e a t i n g , t h e  g r a v e r  c o n d i t i o n s  b e in g  
such a la rm in g  c o n d i t i o n s  as  t  e t  any  ,1 a ryng ism us and c o n v u l s io n s .  
I t  h a s  been  s t a t e d  t h a t  th e  n e rv o u s  sys tem  i s  d e p r iv e d  o f  th e  
n e c e s s a r y  h e a l t h y  f a t t y  m a t t e r , w i t h  th e  r e s u l t  t h a t , i n  r i c k e t s ,  
t h e  n e u ro n s  can n o t  undergo  p r o p e r  developm ent .Money s t a t e s  t h a -  
t  r i c k e t s  i s  e s s e n t i a l l y  a  n e u r o s i s  p r o d u c e r  and  th e  g r e a t  
c r e a t o r  o f  i n f a n t i l e  à f f e e t i o n s . A  p e c u l i a r  r a c h i t i c  anomaly i s  
t h a t  known a s  " b o d y - ro c k in g " ,  i n  w hich  t  he c h i l d  i s  i n  t h e  nab i t  
o f  swavino" i t s  body t o  and f r o  w h i l s t  s i t t i n g  u p , a s  some a d u l t  
p e r s o n s  d2 when i n  g r e a t  p a i n  i n  a  m e lo d io u s  pendulum  f a s h i o n .  
As i t  o c c u r s  i n  th e  s i t t i n g  p o s i t i o n , v e r y  young c h i l d r e n , u n d e r
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néne m onths o f  age do n o t , o f  c o u r s e ,p r e s e n t  t h e  symptom.The 
movement i s  u s u a l l y  from s i d e  to  s i d e , th o u g h  i t  may p e rh a p s  he  
from b e f o r e  b a c k w ^ d s  from t h e  h i p s  as  a  f u l c r u m . ? u r t h e r , t h e r e  
mgy be a c o m b in a t io n  o f  m ovem ents, rh)/thm ic i n  c h a r a c t e r , w hich  
a r e  even o c c a s i o n a l l y  c o n t in u e d  d u r in g  l i g h t  s l e e p .B u t  i t  sJ'.ou- 
I d  be remembered t h a t  some normal c h i l d r e n  hav e  t h e  h a b i t  o f  
sw aying th e  body from th e  h i p s  when s i t t i n g  u p , th o u g h  i t  i s  
m ost o f t e n  s e e n  in  r i c k e t y  c h i ld re n ,w h o  a r e  l e t h a r g i c  and  d i s ­
i n c l i n e d  fo r  e x e r t i o n  and p r e f e r  b e in g  l e f t  a lo n e  t o  t h e i r  
m onotonous movement, s .Such p a t i e n t s  n o t  i n f r e q u e n t l y  a d o p t  t h e  
s o - c a l l e d " p a g o d a  p o s i t i o n ” se e n  i n  t h e  s t a t u e  o f  B u d d h a ;fo r  t h ­
ey s i t  on t l ie  f l o o r  w i th  t h e  l e g s  c r o s s e d  i n  f f o n  o r  u n d e r  t h e  
b o d y ,w i th  p e rh a p s  th e  hands f o ld e d ;  in  such  c a s e s  b o d y - ro c k in g  
i s  o f t e n  o b s e rv e d .  I t  i s  a  w e ll-know n  f a c t , w e l l  r e c o g n i s e d ,  
t h a t  c o n v u ls iv e  d i s o r d e r s  a r e  ver)/ common i n  r i c k e t y  c h i l d r e n  
and som e ,m oreo ver ,w ou ld  have  i t  t i i a t  r a c l i i t i c  d i s e a s e  i s  r e s ­
p o n s i b l e  f o r  a l l  c h i l d r e n ’ s a i lm e n t s  o c c u r r in g  d u r in g  t h e  f i r s t  
y e a r  o f  l i f e . A t  t h i s  t e n d e r  age th e  n e rv o u s  sy s tem  b e in g  i n  an 
u n s t a b l e  c o n d i t i o n , , some t r i v i a l  c a u s e , -  such  as  d e n t i t i o n ,  
o v e r lo a d in g  o f  t h e  stom ach o r  i n t e s t i n e s  and d i e t e t i c  e r r o r s , -  
may s u f f i c e  t o  e x c i t e  a  c o n v u ls iv e  s e i z u r e ,w h ich  v e r y  o f t e n  
p r o v e s  f a t a l ,pal'd  i c u l a r l y  i n  t h e  a b sen c e  o f  p ro rrp t t r e a t m e n t .
I n  s h o r t , i n f a n t s  s u f f e r i n g  from r i c k e t s  a r e  more p ro n e  t o  su c h  
a t t a c k s  t h a n  h e a l t h y  ones o f  t h e  same age and i t  would a l s o  see  
-m t h a t  r i c k e t s  i s  by no means i n f r e q u e n t l y  t h e  m ost p o t e n t  
c a u se  o f  tlie f a t a l  o r  non-ftu t& l or dangerou s  spasm odic  a f f e c t ­
io n s  o f  c h i l d h o o d . l t  i s  a l s o  w o r th  b e a r in g  i n  m ind t h a t  many 
c a s e s  o f  c o n v u ls io n s  a s c r i b e d  t o  t e e t h i n g  a r e  p o s s i b l y  r a c h i t ­
i c  e x p r e s s io n s  ; f o r  i n  t h a t  d y s c r a s i a  d e n t i t i o n  i s  d e la y e d  and 
r e n d e r e d  more d i f f i c u l t , owing to  t h e  f r e q u e n t  p r e s e n c e  o f  g a s ­
t r o i n t e s t i n a l  d i s t u r b a n c e . I n  a  h e a l t h y  i n f a n t  c u t t i n g  t h e  t e e t h  
i s  a  norm<?l p h y s i o l o g i c a l  p r o c e s s , w i t h  l i t t l e  d i s t u r b a n c e  o f  
t h e  n e rv o u s  system .;w hereas i n  th e  r a c h i t i c  c h i l d  th e  d e n t a l  
p e n e t r a t i o n  o f  th e  gum may be  a s  t h e  matdSi t h a t  l i g h t s  a  f i r e  
and  o c c a s io n  a  c o n v u ls iv e  e x p lo s io n .A c c o rd in g  to  J a c o b i , a  n o r ­
mal d e n t i t i o n  n e v e r  p ro d u c e s  a  convu.l s i  on and  d i f f i c u l t  d e n t i t ­
i o n  a s  a  c a u se  o f  c o n v u ls io n s  i s  among t h e  a f f e c t i o n s  w h ich  
a r e  a s  r a r e  a s  th e y  a re  to o  r e a -d i ly  d iagnosed .M uch  h as  b e en  
w r i t t e n  on t h e  s u b je c t  o f  c o n v u ls io n s  i n  r i c k e t s , b u t  d e s p i t e  
t h e  d i f f e r e n c e s  o f  o p in io n  on c e r t a i n  p o i n t s , t h e r e  seems l i t t l e  
doubt t h a t  f i t s  o c c u r  most u s u a l l y  from th e  age o f  t h r e e  to  
s i x  m o n th s , d u r in g  w hich  t im e  i t  i s  more f a t a l  t h a n  o t h e r w i s e ,  
a s  h a s  been  my e x p e r i e n c e .B u t  r i c k e t s  u s u a l l y  o c cu rs  be tw een  
t h e  s e v e n th  and e i g h t e e n t h  m o n th s :so  t h a t , i f  i t  i s  a  p r e d i s p ­
o s in g  c a u s e , i t  i s  n o t  t h e  o n ly  o n e .H e v e r t h e l e s s , r i c k e t s  i s  a  
p o w e r fu l  p r e d i s p o s i n g  cause  o f  the  spasm s o f  e a r l y  l i f e , q  
l a r g e  p r o p b r t i o n  o f  th e  r a c h i t i c  i n f a n t s  b e in g  a f f e c t e d  i n  t h i s  
w ay .T here  seems a g r e a t  te n d e n c y  on t h e  p a r t  o f  m ed ica l  men t o  
a s s i g n  c o n v u ls io n s  d u r in g  t h e  d e n t i t i o n  p e r i o d  t o  t e e t h i n g ,  
w hich  i s  a  m is ta k en  i d e a  f o r  t h e  r e a s o n  t h a t  so many a t t a c k s  
o c c u r  b e f o r e  th e  t e e t h  commence t o  c u t  th e  gi.mis,when r i c k e t s  
i s  p r e s e n t  to  some e x t e n t  and o b v io u s ly  r e s p o n s i b l e  f o r  t h e  
f i t s . T o  d e n t i t i o n , g a s t r o i n t e s t i n a l  d i s o r d e r s , a n d  o t h e r  t h i n g s  
w h ich  p r e d i s p o s e  t o  t h e  a t t a c k , s h o v a d  a lw ays be added  a s u s ­
p i c i o n  o f  r i c k e t s  -  i n  w hich  c a s e  t h e  s e i z u r e s  w i l l  be much 
more s e v e r e  and d a n g e ro u s .T h e  r e  i s  no doubt t h a t  i n  r i c k e t s  th e  
n e rv o u s  sy s te m  i s  i n  a  b a d ly  n o u r i s h e d  c o n d i t i  o n .  I n  a d d i t i o n  
to  t h e  i n c r e a s e d  r e f l e x  e x c i t a b i l i t y  i n d u c e d , t h e r e  must be t a k ­
en i n t o  c o n s i d e r a t i o n  v a r i o u s  changes  o c c u r r i n g  i n  th e  body 
l e a d i n g  t o  d e la y e d  developm ent o f  t h e  t h e  p r o p e r  f u n c t i o n s  o f  
t h e  i n h i b i t o r y  o r  c o n t r o l l i n g  c e n t r e s  o f  t h e  c e n t r a l  n e rv o u s  
sy s te m .T h e n  t r i v i a l  c a u s e s , s u c h  a s  c o n s t i p a t i o n  and d i a r r h o e a  
o r  d e n t i t i o n , a s  w e l l  as v a r i o u s  r a c h i t i c  s i m u l a t i o n s ,may e x c i t e  
v i o l e n t  c o n v u ls io n s  -  t h e  l a t t e r  b e in g  a l s o  p r e d i s p o s e d  to  by 
t h e  c o m p re ss io n  o f  t h e  c r a n i a l  cont. e n t s  by th e  s o f t e n e d  s k u l l  
bo nes  and th e  i m p e r f e c t l y  o x y g e n a te d  b lo o d  s u p p ly  o f  th e  b r a i n .  
O o n v u ls io n s  o c c u r r in g  i n  r a c h i t i c  c h i l d r e n  a r e  a lw a y s , a p a r t  
from p o s s i b l e  f a t a l i t y , a r e  t o .b e  t a k e n  s e r i o u s l y , a s  t h e y  may' 
p r e d i s p o s e  t o  e p i l e p s y  i n  a d o le s c e n c e  o r  t h e r e a b o u t s .  C a u t le y  
( C l in . j r o u r .  , x x v i ) ,w h i l s t  a l lo w in g  t h a t  r i c k e t s  i s  a  v e ry  com­
mon a p p a r e n t  cau se  of c o n v i i l s io n s ,  i n s i s t s  t h a t  t o o  much im p o r t ­
ance  h a s  been  a t t a c h e d  to  t h i s  a s s o c i a t i o n , f o r  th e  r e a s o n  t h a t ,  
i n  h i s  o p i n i o n , t h e  f i t s  can no t be  e x p l a i n e d  by t h e  o s s e o u s  o r  
c r a n i o t a b e t i c  changes  v/hich t h a t  d i s e a s e  i n d u c e s . l t  i s ,h o w e v e r .
c o m p a r a t iv e ly  few r a c h i t i c  i n f a n t s  become c o n v u ls e d  and t h a t  
r i c k e t s  i s  p r a c t i c a l l y  u n i v e r s a l . I t  i s  j u s t i f i a b l e  t o  r e g a r d  
r i c k e t s  o,]nG...y a s  a  p re d isp o s in g -  c a u s e ,m a in ly  on a c c o u n t  o f  i t s  
compl i c  c i t io n s , t b  e bad  f e e d i n g / t h e  g a s t r o  i n t e  s t i  n a l  d i s t u r b a n c e , 
b r o n c h i t i s , d e n t i t i o n  and p a r t l y  th r o u g h  m a l n u t r i t i o n  w i th  con­
se q u e n t  d im in ish e d  c o n t r o l  o f  th e  n e rv o u s  sy s te m . D i v i n e ( B r i t .  
J o u r , C h il  . D i s . ,  i i i ,448) h a s  g iv e n  c lo s e  s tu d y  t o  t h e  m o r t a l i t y  
f i g u r e s  a s c r i b e d  t o  c o n v u ls io n s  and  v a r i o u s  r a c h i t i c  c o n d i t i o n -  
s , a s  w e l l  a s  d e n t i t i o n , s c o r b u t u s  and la r j /n g is m u s  s t r i d u l u s ,  
d u r in g  t h e  y e a r  1 9 0 3 .He found t h a t  c o n v u ls io n s  c a u se d  62 p e r  
c e n t . o f  d e a th s  from b i r t h  t o  3 m o n th s ,2 0 ,9  p e r  c e n t . f r o m  3 t o  6 
m o n th s ,1 7 .1  p e r  c e n t . f r o m  6 t o  12  m o n th s jw iie rea s  t h e  f i g u r e s  
f o r  r i c k e t s  w ere  r e s p e c t i v e l y  3 .7 ,  1 7 .2 ,  7 9 . 1 . D uring  th e  f i r s t  
t h r e e  m onths o f  l i f e  r i c k e t s  does not e n t e r  i n t o  t h e  c a l c u l a t ­
i o n s ,  d u r in g  t h a t  p e r i o d  h e r e d i t a r y  i n f l u e n c e s  b e in g  t h e  p r i n c ­
i p a l  c au se  o f  t h e  f i t s  -  t o  w hich  D iv in e  w ould  add t h e  u s e  o f  
u n s u i t a b l e  f o o d s .  Between t h r e e  and s i x  m onths r i c k e t s  i s  i n  
t h e  i n c i p i e n t  s t a g e  ; b u t , d u r i n g  th e  l a s t  s i x  m onths o f  t h e  f i r ­
s t  y e a r  i t  i s  e a sy  t o  d è t e c t  i t s  m a l ig n  i n f l u e n c e :  so t h a t ,  
be tw een  t h e  ages  o f  s i x  months and t h r e e  y e a r s  Ashby f i n d s  t h a t  
t h e  l a r g e  m a j o r i t y  o f  c M l  d r  en who s u f f e r  from  c o n v u l s io n s  
m a n i f e s t  some s o r t  of r a c h i t i c  t a i n t . I n  t h e  a b o v e -m e n t io n e d  
y e a r  t h e r e  w ere  2255 d e a th s  o f  c h i l d r e n  be tw een  s i x  and tw e lv e  
m onths o f  age r e g i s t e r e d  a s  due t o  c o n v u ls io n s  ; b u t  o f  t h e s e  
o n ly  444 w ere h e ld  as  b e in g  due t o  r i c k e t s  a lo n e  .D iv in e  m a in t ­
a in s  t h a t  t h e  m o r t a l i t y  due t o  r i c k e t s  i s  u n d e r s t a t e d ; t h a t  
due t o  p r o b a b le  r i c k e t s  i s  i n c r e a s e d  t o  2283 i f  t e e t h i n g  and  
la r y n g is m u s  s t r i d u l u s  are a d d e d ,b u t  even  th e n  d e a th s  from  
b r o n c h i t i s  and d i a r r h o e a  o f  r a c h i t i c  o r i g i n a t i o n  a r e  n o t  i n c l ­
u d ed  ; f u r t h e r  , i t  i s  i m p o s s i b l e ,u n l e s s  t h e  t r u e  r a c h i t i c  o r i g i n  
o f  t h e  t e r m i n a l  f a t a l  a f f e c t i o n  i s  a p p r e c i a t e d  and n o te d  i n  
t h e  d e a th  c e r t i f i c a t e , t o  a r r i v e  a t  th e  t r u e  d e a t h - r a t e  o f  r i c k ­
e t s .  H o l t  lo o k s  Upon r i c k e t s  as  t h e  m ost im p o r ta n t  p r e d i s p o s i n g  
c a u se  o f  th e  d i s t u r b a n c e  o f  t h e  n u t r i t i o n  o f  t h e  b r a i n ; h e  con­
c lu d e s  t h a t  t h e  i n s t a b i l i t y  o f  in f a n c y  i s  m ost f r e q u e n t l y  p r o ­
duced by r i c k e t s  and t l i a t , i n t h e  p r e s e n c e  of c o n v u ls io n s  w ith o u : 
t  % È8bdvatable c a u s e , s e a r c h  sh o u ld  a lw ays  be made f o r  t h e  ex ­
i s t a n c e  o f  t h a t  a f f e c t i o n . T a y l o r  i s  o f  t h e  o p in io n  t h a t  m ost 
c o n v u ls iv e  a t t a c k s  i n  in f a n c y  a r e  due to  r i c k e t s , owing t o  th e  
la c k  o f  c o - o r d i n a t i o n  be tw een  th e  developm ent o f  t h e  n e rv o u s  
and  th e  e n v e lo p in g  c o n n e c t iv e  m a t e r i a l , i r r i t a b i l i t y  o f  
t h e  c e l l s  b e in g  t h e r e b y  p ro d u ced .H e  would have  i t  t h a t  u n d e r  
c e r t a i n  c i r c u m s ta n c e s  t h e  h i g h e r  c e n t r e s  o f  t h e  n e rv o u s  s y s t ­
em g o v e rn  t h e  a c t i o n  of th e  lo w e r  o n e s ,w h ic h  l a t t e r , i f  u n c o n t -  
r o l l e d , h a v e  a c e r t a i n  i n h e r e n t  a u to m a t ic  a c t i o n  l e a d i n g  t o  
d isc h a rg e ,w ] ie n  u n b r i d l e d , i n  t h e  form o f c o n v u ls iv e  s e i z u r e s .  
A g a in , in c o m p le te  developm ent o f  t h e  h i g h e r  c e n t r e s  d e p r iv e s  
t h e  lo w e r  ones o f  t h e i r  s a l u t a r y  c o n t r o l , M t h  r e s u l t i n g  d i s c h ­
a rg e s  o f  t h e  k i n d  j u s t  named.He t h e r e f o r e  r e c o g n i s e s  two k in d s  
o f  c o n v u l s i o n s , t h e  h i g h e r - l e v e l  and t h e  l o w e r - l e v e l  o n e s ,w h ic h  
may be  p ro d u c e d  by i r r i t a t i o n  o f  any k i n d , p a r t i c u l a r l y  such  a s  
e x i s t s  i n  r i c k e t s , which l a t t e r , t o o , m a y  have an  e t i o l o g i c a l  
b e a r in g  upon é p a e p a y / iM e n  th e  c h i l d  h a s  grown u p ; t h e  f i t s  may 
a ssu m e '"v a r io u s  fo rm s, such  as l a ry n g is m u s  s t r i d u l u s ,  t e t a n y  and 
g e n e r a l  c o n v u l s i o n s , t h e r e  b e i n g , h o w e v e r , some d i f f e r e n c e  o f  op­
i n i o n  r e g a r d i n g  t h e  f r e q u e n c y  o f  t h e s e  c o n d i t i o n s  and f o r  t h e  
r e a s o n  t h a t  t h e  o n s e t  o f  th e  r a c h i t i c  d i s e a s e  c a n n o t  a lw ays  
be d e te rm in e d  m t h  a c c u ra c y  .Thomson a l s o  t h i n k s  t h a t  r i c k e t s  
i s  t h e  m ost p r o l i f i c  c a u se  o f  c o n v u ls iv e  s e i z u r e s  i n  i n f a n t s  
and rem arks  t h a t  p r o p e r  p r o p h y l a c t i c  t r e a tm e n t  w i l l  p r e v e n t  
t h e i r  o c c u r re n c e .H e  f i n d s  t h e  c o n d i t i o n  most common from  s i x  
m onths to  two y e a r s , e s p e c i a l l y  d u r in g  t h e  c o ld  and  w indy  m onth 
s o f  t h e  s p r i n g . I n  v iew  o f  t h e  h i s t o r y  o f  t h e  c a s e  and th e  
s p e c i a l  r a c h i t i c  sym ptom s,he c o n c lu d e s  t h a t  t h e r e  sh o u ld  be no 
d i f f i c u l t y  i n  d ia g n o s i s  and t h a t  i t  i s  u n n e c e s s a r y  to  a d m in i s t ­
e r  s e d a t i v e s  f o r  i t s  r e l i e f . T h e  c o n v u ls iv e  s e i z u r e s  o f  r a c h i t ­
i c  c h i l d r e n  p -e n e ra l ly  a f f e c t  t h e  e n t i r e  body and a r e  v e r y  s e l ­
dom u n i l a t e r a l  i n  d i s t r i b u t i o n . A s  a  r u l e , t h e y  a r e  n o t  d a n g e r ­
ous t o  l i f e , t h o u g h  th e y  t e n d  t o  weaken th e  n e rv o u s  sy s tem  and 
may be th e  s t a r t i n g - p o i n t  f o r  tru .e  e p i l e p s y  i n  l a t e r  l i f e ;  
t h e r e f o r e , a  c o n v u ls io n  sh o u ld  n o t  be l i g n t l y  i i s r e r d e d  and 
eveia/ e f f o r t  s h o u ld  be  made t o  p r e v e n t  any r e c u r r e n c e  . I f  t h e  
p r e s e n c e  o f  t o x i n s  i s  s u s p e c t e d , t h e  d i g e s t i v e  sy s te m  s h o u ld  r e ­
c e iv e  a t t e n t i o n  o f  th e  i n d i c a t e d  s o r t  and  a l l  p o s s i b l e  done to  
c r e a t e  a  sound, n e rv o u s  mechanism in  a  h e a l t h y  framie. Some 
r a c h i t i c  i n f a n t s  a r e  i n  th e  h a b i t  o f  b a n g in g  th e  h e a d  a g a i n s t
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th e  bed o r  f l o o r , s u c h  phenomenon be ing  u su -a l ly  o b s e rv e d  betw ee- 
n t h e  age o f  s i x  m onths and  two y e a r s , s e ld o m  ^ e r  t h e  f i f t h  
y e a r .T h e  m ost c h a r a c t e r i s t i c  s ig n  i s  a  constant, b e a t i n g  o f  th e  
head  by t h e  c h i l d  w i th  i t s  f i s t s  when t h e  c o t  o r  f l o o r  a r e  no t  
a t  ta ,eked  by t l i a t  p a r t  .P a c k e t s  i s  d i s c o v e r e d  i n  a  co n s i  d en ab le  
p r o p o r t i o n  o f  t i e  se  c a s e s , t h o u g h  i t  i s  n o t  c e r t a i n  t h a t  t h i s  
d i s e a s e  i s  th.e r e a l  c au se  o f  such  n e rv o u s  a i ]  m e n t , i t  b e in g  p r o ­
b a b ly  a l s o  a s s o c i a t e d  w i th  d e n t i t i o n  a.nd o t h e r  r e f l e x  i r r i t a t ­
i o n s . Carp e n t i e r  d e s c r i b e s  v a r i o u s  c e r e b r a l  l e s i o n s  i n  c o n n e c t ­
io n  w i t h  i t ,  showing t h a t  som etim es t h e r e  may be a  dea.p-sea.ted  
c a u se  a t  w o rk .O s ie r  h o ld s  t h a t  i t  sh o u ld  be" c l a s s i f i e d , t o g e t h e -  
r  w i th  h e a d - n o d d in g , as  a c o o r d i n a te d  t i c . S t i l l  h a s  found r i c k ­
e t s  p r e s e n t  i n  some o f  hhs c a s e s  o f  he a d -b a n g in g , b u t  a s c r i b e s  
i t  m ost f r e  j u e n t ly  t o  an i r r i t a t i o n  p ro c e e d in g  from  c u t t i n g  
t h e  t e e t h  o r  a  mid d i e - e a r  d i s e a s e .  I n  some c a s e s  o f  r i c k e t s  
t h e  c o n d i t i o n  known a s  ”spasmus n u t a n s ” o r  "head -nod  d i n g ” i s  
o b s e rv e d ;  i n  i t  t h e r e  o c c u rs  a  rh y tlu n ic  movement o f  t h e  h e ad  o r  
nod-ding 6 f  t h e  same backw ards and fo rw a rd s  l i k e  an a n im a l .
Most of^ten t h e  m o tio n  o f  th e  h e ad  i s  i n  t h e  a n t e r o - p o s t e r i o r  
d i r e c t i o n  o f  t h e  b o d y , th o u g h  i t  may be combined w i t h  l a t e r a l  
r o t a t i o n . l t  may be a s s o c i a t e d  w i th  n y s ta g m u s , w h ic h ,a s  a  r u l e , 
i s  more m arked i n  one eye th a n  th e^^o the r  and som etim es i s  l i m ­
i t e d  t o  a  s i n g l e  e y e , t h e  d i r e c t i o n  o f  t h e  nystagm us b e in g  
r o t a r y , v e r t i c a l  o r  h o r i z o n t a l  . I t  i s  an i n d i c a t i o n  of t h e  u n s t a  
b l e  c o n d i t i o n  o f  t h e  n e rv o u s  sy s te m  and i s  a p t  to  o c c u r  e a r l y  
i n  thecoA irse  o f  t l ie  d i s e a s e ; i t  c e a s e s  when t h e  p a t i e n t  wakes 
from s l e e p ,  i s  s e e n  from s i x  t o  tw e lv e  m onths and , i f  i t  be  o f
lo n g  d u r â t  io n ,  may g iv e  r i s e  to  t h e  s u s p i c i o n  o f  p ro fo u n d  c e r e ­
b r a l  a f f e c t i o n  o r  o t o r r h o e a . l t  i s  seldom o b s e rv e d  a f t e r  t h e  
se co n d  y e a r  and  a p p e a rs  t o  be more f r e q u e n t  i n  t h e  v / in t e r  mon­
t h s ,  r a r e l y  commencing i n  t h e  summer .H e a d - r o l l  in g  i s  a l s o  som et­
imes se e n  i n  t h e  e a r l y  s t a g e s  o f  r i c k e t s ; t h e  c h i l d  r o l l s  i t s  
h e ad  m on o to n o u s ly  from s i d e  to  s i d e  and n o t  i n f r e q u e n t l y , i n
t h e s e  c a s e s  i t  i s  s e e n  t h a t  t h e  back o f  t h e  h e ad  has  th e  h a i r
t h i n n e d  by  f r i c t i o n  on t h e  p i l l o w .T h e  r o l l i n g  may c o n t in u e  d u r­
in g  l i g h t  s l e e p , b u t  a lw ays c e a s e s  when th e  p a t i e n t  s i t s  u p . I t  
i s  n o t  p e c u l i a r  to r i c k e t s , b u t  a  by no means I n f r e q u e n t  a s s o c ­
i a t e  o f  t h e  same . S t i l l ( C l i n .  J o u r . , x x i x ,  8 8 ) found  r i c k e t s  p r e s ­
e n t  i n  15 o u t  o f  19 c a s e s  exam ined and i n  4 c a s e s  o t h e r  n e r v ­
ous d i s o r d e r s  dependen t upon r i c k e t s  -  l a ry n g is m u s  s t r i d u l u s  
w i t h  f a c i a l  i r r i t a b i l i t y  i n  3 and  f a c i a l  i r r i t a b i l i t y  a lo n e  i n  
one o f  them..The a f f e c t i o n  i s  a lm o s t  e n t i r e l y  one  o f  i n f a n t  
l i f e , m o s t  common betw een s i x  and tw e lv e  m onths and seldom  s e e n  
a f t e r  th e  second  y e a r . I f  v e r y  p ro n o u n c e d  or p e r s i s t e n t , t h e  
s u s p i c i o n  o f  m e n i n g i t i s  i s  l i k e l y  t o  a r i s e  and r e c e i v e  th e  u s ­
u a l  d i a g n o s t i c  c o n f i rm â t  io n ,  w h i l e  B u rn e t  t h i n k s  t h a t  i t  may 
have  some c o n n e c t io n  w i th  o t o r r h o e a . S t i l l  d o u b ts  i f  r i c k e t s  
s h o u ld  be c o n s id e r e d  an e s e a n t i a l  f a c t o r ; i n  one o f  h i s  c a s e s  
h e a d - r o l l  in g  b egan  a t  f o u r  weeks and i n  some o t h e r  he o b s e rv e d  
t h a t  r i c k e t s  was a b s e n t  -  t h e r e  b e in g  t h e r e f o r e  some o t h e r  f a c ­
t o r  p r e s e n t  ,p r o b a b ly  some form o f  p e r i p h e r a l  i r r i t a t i o n ; t h e  
l a t t e r  m ost o f t e n  assumed th e  form o f  d i s e a s e  o f  th e  m idd le  
e a r , t h e  r o l l i n g  of t h e  h e a d ,h o w e v e r ,a p p e a r in g  l o n g  b e f o r e  t h e  
a u r a l  a f f e c t i o n  co u ld  be s u s p e c te d  or d ia g n o s e d , th o u g h  d e n t a l  
i r r i t a t i o n  c o u ld  be made out .The f a c t  t h a t  t h e  t im e  of o n se t  
i s  a p t  to  be  c o n f in e d  t o  th e  w i n t e r  m onths s e r v e s  t o  d i s t i n g ­
u i s h  he â d - r  o i l  ing  from  a l l  form s o f  in f a n t  i l e  r o t a t o r y  spasm 
o f  t h e  h e a d ,w h ic h  commence a t  any t im e  o f  t h e  year .O w ing  t o  
i t s  i n v a r i a b l e  a p p e a ra n c e  d u r in g  t h e  c o ld  m onths o f  th e  y e a r ,  
i t  was assum ed t h a t  h e a d - r o l l i n g  was s e t  up by d a rk n e s s  and i t  
was so u g h t  t o  compare w ith  th e  nystagm us o f  m in e rs .P ro m  t h i s  
v iew  S t i l l  d i s s e n t s  and com pares th e  s e a s o n a l  i n c i d e n c e  o f  
spasm us n u ta n s  w i t h  t h a t  o f  larj/ngismu-S s t r i d u lu s ,w h i c h ,  i s  
a ls o  se e n  m ost o f t e n  from Hovember t o  M a r c h .F u r t h e r , t h e r e  woul- 
seem to  be  a c lo s e  c o n n e c t io n  be tw een  t h e  l a r y n g e a l  a f f e c t i o n  
named and r i c k e t s  and  n o t  a  few o b s e r v e r s  sa y  t h a t  t h i s  M s  e a ­
se  i s  m ost common d u r in g  t h e  c o ld e r  m onths and t h a t  t h i s  a f f ­
o rd s  s t r o n g  g ro und s  f o r  t h e  a s su m p tio n  t h a t  many c a s e s  o f  s p a s ­
mus n u ta n s  a r e  due t o  r i c k e t s  .Henoch a t t a c h e s  s p e c i a l  im p o r t ­
ance  t o  d e n t i t i o n  a s  a  c au se  ; w hereas  Hadden ha,s come a c r o s s  
manv c a s e s  i n  w hich c u t t i n g  th e  t e e t h  n e i t h e r  c a u se d  n o t  a g g r ­
a v a te d  t h e  m o v em en ts , in  th e  m a j o r i t y  o f  t h e s e  i n s t a n c e s  t h e r e  
b e in g  an  a b sen c e  o f  t h e  u s u a l  l o c a l  and g e n e ra l  s i g n s  o f  
t e e t h i n g . J a c o b i  r e f e r s  th e  a f f e c t i o n  to  r i c k e t s  a s  a  c e n t r a l  
c a u s e , o r  i n t e s t i n a l  d i s o r d e r s  as  a  l o c a l  o n e ,a n d  p o i n t s  ou t
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t h a t  t h e r e  i s  o f t e n  a  c o n s i d e r a b le  amount o f  jinaemia, p r e s e n t  
a t  t h e  same tim e.A sliby(R ep  .Soo .D is . o f C h i l . , v , 256 ) r e g a r d s  
head -sha lr in '^  and h e a d -n o d d in g  a s  c o o r d i n a t e d  n e u ro s e s  a s s o c i a ­
t e d  w i th  pMPposive o r  i n s t i n c t i v e  rnovemtn-fes w hich  become con­
f i rm e d  i n t o  a  h a b i t  j t/ ie  h e a d - s h a k in g  movement s may f i r s t  be 
n o t i c e d  a t  t h e  t h i r d  o r  f o u r t h  m onths when t h e  i n f a n t  f i r s t  
a t t e m p ts  to  l i f e  up i t s  h ead  o r  to  lo o k  a b o u t  j i t  i s  g e n e r a l l y  
s e e n  i n  i n f a n t s  and c h i l  d r  en o f  low  v i  t  a l  i  t  y , m. any o f  them r a c h  
i t i c  t o  some' e x t e n t , t h e  movements b e in g  a b s e n t  i n  s e v e r e  c a s e s  
o f  r i c k e t s .  We have  s e e n  t h a t  t h e  enlargem ent, o f  th e  h e ad  i n  
r i c k e t s  i s  a lm o s t  e n t i  r e l y  a ^ s so c ia te d  w i th  and  due t o  t h i c k e n -  
in g  o f  t h e  c r a n i a l  b o n e s , t h e r e  b e i n g , a s  a  r u l e , l i t t l e  or no i n ­
c r e a s e  i n  t h e  c r a n i a l  c a p a c i t y  and  th e  bon es  u n d e rg o in g  t h i c k ­
en in g  where o s s i f i c a t i o n  i s  most a c t i v e . I t  h a s  been su p p o se d  
t h a t  t h e  i n c r e a s e  i n  th e  s i z e  o f  t h e  lie ad i s  c a u se d  b y  h y d ro ­
c e p h a lu s ,b u t  i t  w ould  seem t h a t  t h i s  i s  r a r e l y  s o , t h e  l e s i o n  
b e in g  t h e  l e a s t  f re t^uen t c au se  o f  a u g m e n ta t io n  o f  th e  d im e n s io ­
ns o f  t h e  c ra n iu m jH o l t  m a in t a in s  t h a t  r i c k e t s  and h y d r o c e p h a l ­
u s  a r e  o n ly  r a r e l y  a s s o c i a t e d  and t h a t  i t  i s  d o u b t f u l  i f  t h e r e  
i s  any  e t i o l o g i c a l  c o n n e c t io n  be tw een  t h e  two a f f e c t i o n s ; o n  
t h e  o t h e r  h a n d ,J e n n e r  i n s i s t s  t h a t  t h e  c o n d i t i o n  i s  i n  many 
c a s e s  t h e  outcome o f  r i c k e t s ,  ‘'/he r e  as o t h e r  have  s trong!, y  den­
i e d  t h i s  i d e a . I t  i s  n o t  i n f r e q u e n t l y  a s s o c i a t e d  w i th  ny s tagm - 
u s . I n  r i c k e t s  th e  c i r c u l a t i o n  o f  th e  b r a i n  may be s l u g g i s h  and 
t h e r e  may be  hgrperaemia o f  t h e  c e r e b r a l  m e n in g e s . I n  h e a l t h  t h e  
c e r e b r o s p i n a l  l i q u i d  i s  c o n t r o l l e d  by th e  p r e s s u r e  o f  th e  c r a ­
n i a l  bones  and a u n i fo rm  p r e s s u r e  on t h e  v a r i o u s  s t r u c t u r e s  i s  
m a i n t a i n e d . I n  r i c k e t s ,w h e n  o s s i f i c a t i o n  i s  a t  f a u l t , t h e r e  i s  
on rem oval o f  t h e  p r e s s u r e  e x c e s s  of c e r e b r o s p i n a l  e x u d a t io n .  
P l u i d  d i s t e n d s  t h e  c e r e b r a l  v e n t r i c l e s , th e  b r a i n  s u b s ta n c e  i s  
c o m p r e s s e d , th e  c o n v o lu t io n s  a r e  f l a t t e n e d  o u t  and t h e  bones  
th e m s e lv e s  y i e l d  t o  i n t r a c r a n i a l  p r e s s u r e ,h j / d r o c e p h a lu s  b e in g  
p ro d u c e d ,T h e  r a c h i t i c  h y d r o c e p h a l i c  h e ad  may be  o f  g r e a t  s i z e ,  
t h e  f a c e  i n  c o m p ar iso n  to  t h e  s k u l l  b e in g  P ^ m g r k a b ly /a a a l l .T h e  
s u t u r e s  and  f o n t a n e l l e s  a r e  w id e ly  open and  t h e  s k i n  o f  th e  
head  i s  t h i n  and s t r e t c h e d .T h e  c r a n i a l  bon es  a r e  t h i n  and d i a ­
phanous . H u  i d  f i l l s  t h e  l a t e r a l  and t h i r d  v en t r i d e s  .The c o r ­
p u s  c a l lo s u m  and f o r n i x  form an i n c a r p l e t e  p a r t i t i o n  b e tw ee n  
t h e s e , t h e i r  in te rc o m ir iu n ic a t io n  b e in g  by th e  foram en o f  Munro. 
The l iq iA id  p u sh e s  up th e  f o m i x  and c o rp u s  c a l lo s u m  and d r i v e s  
th e  septum  lucidujm f o r w a r d s , w i th  th e  r e s u l t  t h a t  th e  t h r e e  
c a v i t i e s  a r e  c o n v e r t e d  i n t o  a  s i n g l e  one .T he  b a s a l  g a n g l i a  a r e  
a l s o  c o m p r e s s e d , th e  velum  i n t e r p o s i t u m  and c h o ro id  p l e x u s  b e in -  
g f r e e  i n  t h e  e f f u s io n .T h e  g re y  and w h i te  m a t t e r  a re  a t t e n u a t ­
ed, t h e r e  i s  v e r y  l i t t l e  f l u i d  i n  t h e  s u b a r a c h n o id  s p a c e , t h e  
v e in s  on t h e  s u r f a c e  o f  t h e  b r a i n  a r e  co m p ressed  and c o n t a i n  
v e r y  l i t t l e  b lo o d .T h e  l i q u i d  may a ls o  d i s t e n d  th e  f o u r t h  v e n t r ­
i c l e  by t h e  usu.al com m unica tion  o f  t h i s  w i th  tiie b r a i n  a b o v e . 
The c h i l d ’ s h e ad  i s  rounded  and g l o b u l a r  and i n  some c a s e s  i t  
becomes so l a r g e  t h a t  i t  c an no t b e  r a i s e d  from t h e  p i l l o w .  On 
i t s  s u r f a c e  numerous d i s t e n d e d  v e i n s  a r e  o b se rv e d .T h e  cond­
i t i o n  i s ,w h e n  i t  o c c u r s  i n  r i c k e t s , u s u a l l y  o b s e rv e d  b e f o r e  th e  
f i f t h  m onth  o r  som etim es up t o  th e  e i g h t e e n t h ; i t  may be cong­
e n i t a l  a n d ,o f  c o u r s e , s h o u ld  t h e  h e ad  be o s s i f i e d  b e f o r e  i t s  
corrrr encemenb , t h e r e  w i l l  be no e n la rg e m e n t  o f  t h e  s k u l l  .The 
g r a d u a l  e n la rg e m e n t  o f  t h e  h ead  may be th e  f i r s t  t h i n g  o b s e r ­
v e d , o r  t h e  a f f e c t i o n  may commence w i th  s)rmptoms o f  i r r i t a b i l ­
i t y  and f r e t f u l n e s s , o r  o f  s t r a b is m u s  and c o n v u l s i o n s , be f o r e  
any i n c r e a s e  i n  the  s i z e  o f  t h e  head  i s  o b s e rv e d .  The o r b i t a l  
p l a t e s  o f  th e  f r o n t a l  bones  may be d i s p l a c e d , w i t h  c o n se q u e n t  
d e p r e s s io n  o f  t h e  e y e b a l l s  . p r e s s u r e  upon  t h e  o p t i c  n e rv e  may 
g iv e  r i s e  to  n e u r i t  i s ,  a t r o p h y  o r  b l i n d n e s s .T h e r e  may u l t i m a t e l -  
y o c c u r  i n o f e a s i n g  m e n ta l  en feeb lem en t , l o s s  o f  m em o ry ,co n v u ls ­
i o n s ,  w eakness o r  p a r a l y s i s  o f  th e  e x t r e m i t i e s , a s  w e l l  a s  v a r ­
io u s  s p e c i a l - s e n s e  d i s o r d e r s : s o  t h a t  th e , p a t i e n t  h a s  t o  keep  
c o n s t a n t l y  i n  b e d .T h e  a p p e t i t e  i n  t h e s e  c a s e s  i s  som etim es u n ­
im p a i re d ;  so m e tim es ,h o w ev e r , i t  i s  l o s t  and g r e a t  e m a c ia t io n  
o ccu rs .C o n v u - ls io n s  , com a,m arasm us, o r  some sucn  i n t e r c u r r e n t  a f f ­
e c t i o n  a s  pneum onia  o r  b r o n c h i t i s  may c a r r y  o f  f t  he p a t i e n t  i n  
a  few m onths o r  y e a r s  .Som etim es t h e  p a t i e n t  r e c o v e r s  and  l i ^ e s  
t o  P'row u p , tbiQUgh v/itii some outcome o f  th e  a f f e c t i o n  i n  th e  
form o f  m u s c u la r  o r  m en ta l  e n f e e b ^ r a s t t i .  I n  g e n e r a l , h y d ro c e p h ­
a l u s  i s  r a r e l y  a s s o c i a t e d  w i th  r i c k e t s , t h o u g h  th e  p r o d u c t i o n  
o f  th e  d i s e a s / e  mav be f a v o u re d  by a  c o m b in a t io n  o f  t h e  d i l a t e  
d a r t e r i e s ,  th e  low" a r t e r i a l  t e n s i o n , t h e  s l u g g i s h n e s s  o f  th e  
a r t e r i a l  c i r c u l a t i o n , t h e  i n t e n s e  h y p e ra e m ia  o f  th e  c r a n i a l
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bones and c e r e n r a l  m é n in g é s , and >iiin i n i  sloe d rem ova l o f  t h e  
c e r e b r o s p i n a l  f l u i d  from  s t a s i s  of b lo o d  a t  th e  p e r i p h e r y  .Tu­
mours and p o s t e r i o r  b a s a l  m e n i n g i t i s  a r e  t h e  m ost common c a u s ­
es .co f  h y d ro c e p h a lu s  and i t  i s  p o s s i b l e  t h a t  some s y p h i l i t i i  
t a i n t  may be p r e s e n t  i n  c e r t a i n  c a s  e s .  A p a r t  from t h e  a c tu a l  
d i s e a s e , i t  i s  im p o r ta n t  no t  t o  confound  h y d ro c e p h a lu s  w i th  
th e  e n la r g e d  h e ad  o f  r i c k  e t  s .  In  th e  l a t t e r  a f f e c t i o n  th e  h ead
t h e  a c t u a l  i n c r e a s e  i n  c i r c u m fe re n c e  may be l i t t l e  above- th e  
norr a l  ; b u t  i n  h y d ro c e p h a lu s  t h e r e  may be an i n c r e a s e  o f  many 
in c h e s  and th e  h e a d ,a s  age i n c r e a s e s , grows l a r g e r  and  l a r g e r .  
The f o r e h e a d  i n  r i c k e t s  goes up more o r  l e s s  v e r t i c a . l l y  i n  
f r o n t  and a t  t h e  s i d e s j i n  h y d ro c e p h a lu s  i t  i s  h ig h  and p r o j e c ­
t i n g ,  w i th  p ro m in e n t  b u lg in g  a t  t h e  t ^ ' p l e s , o v e rh a n g in g  a t  th e  
eyes  and a  c h a r a c t e r i s t i c  p rom inen ce  a t  t h e  r o o t  o f  th e  n o s e .  
The to p  o f  a  r a c h i t i c  head  i s  f l a t ; t h a t  o f  a h y d r o c e p h a l i c  one 
i s  convex  and g lo b u la r ,w i t3 i  w id e ly  d i l a t e d  s u t u r e s  and t e n s e  
a n t e r i o r  f o n t a n e l l e , t h e  o pen in g  up o f  t h e  c r a n i a l  bones  a s  th e  
head  e n l a r g e s  b e in g  compared by T ro u sse a u  t o  t h e  f a l l i n g  back  
o f  t h e  p e t a l s  o f  an o pen ing  f lo w e r  .W ith  r e c o v e r y  t h e  t h i c k e n i n -  
g o f  t h e  r a c h i t i c  h ead  may d im in is h  g r a d u a l l y  and no t r a c e  be 
l e f t  b e h in d , th o u g h  som etim es i t  p e r s i s t s  f o r  l i f e .  L a ry n g ism u s  
s t r i d u l u s  i s  one o f  th e  commonest fo rm s  of c o n v u ls iv e  d i s o r d ­
e r  s e e n  i n  r a c h i t i c  c h i l d r e n , i t  b e in g  t h e  o p in io n  o f  m ost t h a t  
i t  seldom o r  n e v e r  o c c u rs  i n  t h e  a b sen ce  o f  t h a t  d y s c r a s i a .A s  
i n d i c a t e d , i t  c o n s i s t s  of a  spasm odic  a f f e c t i o n  o f  th e  1 a ry n x  
l e a d i n g  t o  sudden a , r r e s t  o f  r e s n i r a t i o n , s u c h  r e f l e x  o c c u r re n c e  
b e in g  e x c i t e d  by su c h  s l i g h t  i r r i t a t i o n  a s  t h a t  o f  a  drau.ght 
o f  c o ld  a i r , c  r y i  n g , l  au g h i  n g , f r i  g l i t , ang e r , phary ngé  a l  t i  c k l  i  n g , 
e x c i t e m e n t , em otion  and t h e  l i k e ,  and l a s t i n g  f o r  a  few se co n d s  
and t e r m i n a t i n g  by a  c row ing  i n s p i r a t i o n  from t h e  a i r  b e in g  
f o r c i b l y  sucked  i n  th ro u g li  t h e  na rrow ed  g l o t t i s . T h e  a t t a c k s  a r -  
e u s u a l l y  s e e n  a t  n i g h t i m e , th o u g h  n o t  a  few c a s e s ,  i n  my e x p e r ­
i e n c e ,  have  o c c u r r e d  d u r in g  t h e  day when the  c h i l d  h a s  p e rh a p s  
been  somewhat i n d i s p o s e d ,h a d  a  te n d e n c y  to cough o r  m a n i f e s t e d  
some s l i g h t  c a t a r r h  o f  t h e  t h r o a t  or b r o n c h i a l  t u b e s  .At m id­
n i g h t  , o r  l a t e r , t h e  c h i l d  awakes w i th  a  c row ing  o r  w h is l t ly n g  
i n s p i r a t i o n . I t  s t a r t s  up i n  b ed  and seems to  hav e  g r e a t  d i f f i c ­
u l t y  i n  b r e a t h i n g ; t h i s  t r o u b l e  i s  o b v io u s ly  i n  i n s p i r a t i o n ,  ex­
p i r a t i o n  b e in g  e a s i l y  and f r e e l y  p e r fo rm e d .T h e  eyes  a r e  prom - 
i n e n t / t h e  l i p s  b l u e , t h e  s k i n  no t i n f r e q u e n t l y  b a th e d  i n  p e r s p ­
i r a t i o n ;  th e  p u l s e  i s  a c c e l e r a t e d , s m a l l , a t  t im e s  i r r e g u l a r ; t h e r  
e i s ,  i f  t h e  c h i l d  i s  o ld  enough t o  r e a s o n  i n  t h e  m a t t e r , g r e a t  
a la rm ;  o f t  en t h e r e  i s  cough o f  a  m oreor l e s s  c h a r a c t e r i s t i c  
k i n d , i t  b e in g  h o a r s e , m e t a l l i c , b a r k  in g  and c r o u p y . I f  th e  a t t a c k  
i s  l i m i t e d  t o  t h e  l a r y n x , t h e  o t h e r  m u sc le s  n o t  b e in g  a f f e c t e d ,  
t h e  c h i l d  c l u t c h e s  a t  w h a te v e r  i t  can  r e a c h  and i t  o f t e n  g ra b s  
a t  t h e  t h r o a t  as  i f  t h e r e  w ere  som eth ing  t h e r e  to  t e a r  wway.
The ^ i n  becomes c y a n o t i c  and a l l  t h e  S)/mptoms o f  s u f f o c a t i o n  
a r e  p r e s e n t  .The v o i c e , th o u g h  n o t  u s u a l l y  a b o l i s h e d , i f  a l t e r e d :  
i t  becomes h o a r s e  o r  h u s k y . I n  a few m in u te s  th e  s e v e r i t y  o f  
t h e  a t t a c k  i s  p a s s e d  and t h e  c h i l d  s in k s  i n t o  a  more o r  l e s s  
d i s t u r b e d  s lu m ber.A  seco nd  a t t a c k  may o c c u r  th e  same n i g h t , o r  
t h e r e  may b e  p e a c e  u n t i l  t h e  fo l lo w in g  A u e n in g .  The second  a t t ­
a c k ,  i f  i t  o c c u r s  a s  i t  g e n e r a l l y  does t h e  n e x t  n i g h t , i s  u s u a l l -  
y  l e s s  s e v e r e  th a n  t h e  f i r s t  ; t h e  t h i r d  i s  s t i l l  more m i ld  and 
t h i s  g e n e r a l l y  ends t h e  c a s e  f o r  th e  t im e  b e in g .D u r in g  t h e  i n ­
t e r v a l s ,  t h a t  i s  d u r in g  the  d a y , th e  c h i l d  i n  t h e  v a s t  m a j o r i t y  
o f  i n s t a n c e s  seems l i t t l e  t h e  w orse  f o r  t h e  n i g h t ’ s e x p e r i e n ­
c e .T h e r e  w i l l  p e rh a p s  be a  s l i g h t  c o u g h ,w i th  some i n d i s p o s i t ­
io n  and l e s s  i n c l i n a t i o n  f o r  i t s  u s u a l  amusements .B ut i n  some 
c a s e s  t h e r e  i s  more m arked d i s t u r b a n c e  o f  t h e  g e n e ra l  h e a l t h .  
The spasm s a r e  more s e v e r e , t h e  cramp i s  n o t  c o n f in e d  to  t h e  
l a r y n ^ a l  m u sc le s  b u t  in v o lv e s  o t h e r  p a r t s ,  such  as t h e  m u sc le s  
o f  t h e  c h e s t  and l im b s  .D uring  t h e  i n t e r v a l s  o f  t h e  a t t a c k  t h e r  
e i s  p e rh a p s  a  l i t t l e  f e v e r , t h e  d i g e s t i v e  t r a c t  i s  somewhat  ^
d i s o r d e r e d , t h e  cough may be more m arked d u r in g  t h e  day and 
t h e r e  may be an i n c r e a s e  o f  th e  b r o n c h i a l  c a t a r r h  p r e s e n t  i n  
t h e s e  c a s e s  .A t t a c k s  may t a k e  p l a c e  d u r in g  th e  day f o r  s e v e r a l  
d a y s , t h e  cough may c o n t in u e  t o  be c ro u p y  and a  h o a r s e n e s s  o f  
v o i c e  may be o b se rv e d .A c c o rd in g  to  my e x p e r i e n c e , t h e  l a r y n g e a l  
spasm s a r e  m o s t ly  o f  a t r a n s i e n t  n a tu r  e ; i t  h a s  l a s t e d  f o r  from  
a  few se co n d s  i n  the  m i ld e r  c a s e s  to  s e v e r a l  m in u te s  i n  th e  
s e v e r e  form s o f  th e  d is  e a se .T h e  spasms a r e  i n t e r m i t t e n t  and
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t h e y  a r e  r e l i e v e d  hjy i n t e r v a l s  by c o m p a ra t iv e  r e l a x a t i o n  o f  t h -  
e m u sc le s  in v o lv e d .E v e n  in  th e  i n t e r v M s  t h e r e  i s ,h o w e v e r ,  a  
c e r t a i n  amount o f  c o n t r a c t i o n  o f  th e  c o n s t r i c t o r s  o f  th e  l a r y ­
nx, so t h a t  r e l i e f  i s  n o t  a b so lu te .T w o  o r  t / i r e e  days e l a p s e  b e ­
f o r e  th e  a t t a c k  may be r e g a r d e d  as  q u i t e  o v e r . I n  th e  s e v e r e r  
form s one may s e e  t h e  e f f e c t s  o f  th e  mal.ady f o r  a  s t i l l  l o n g e r  
p e r i o d ,  th o u g h  d e f i n i t e  s e q u e l s  a re  no t  o f t e n  se e n  .When t h e  p a t ­
i e n t  h a s  r e c o v e r e d  t h e r e  i s  no f u r t l i e r  d i s e a s e  o f  th e  k i n d ,  o n ly  
p e rh a p s  a  t e n d e n c y  t o  r e c u r r e n c e , a n o t h e r  a t t a c k  b e in g  e x c i t e d  
by t h e  f a c t o r s  above named.The o u t lo o k  i s ,  on t h e  v h o le  f a v o u r ­
a b l e ,  t h e  v a s e  m a j o r i t y  o f  c a s e s  r e c o v e r i n g ; t h e  c h i l d  se ldom  
d i e s  from  t h e  a f f e c t i o n  u n l e s s  t h e r e  i s  some co rm ^ lic a t in g  o r  
c o in c id e n t  m alady.Puj)m onary c o l l a p s e , s o  o f t e n  p r e s e n t  d u r in g  
t h e  c o u rs e  o f  r i c k e t s ,  i s  i n c r e a s e d  i n  p r o b a b i l i t y  by l a r y n g i s ­
mus s t r i d u l u s  and  a l s o  may be ano th e  r  dangerous f a c t o r  i t  th e  
paroxysm s a r e  f r e q u e n t  o r  p ro lo n g e d .E L s â s s e r  s% /s t h a t  th e  a f f ­
e c t i o n  i s  p e rh a p s  th e  m ost common form  o f  c o n v u ls io n s  seen  i n  
a  r i c k e t y  c h i l d  and t h i s  seems to  be th e  g e n e ra l  o p in io n  i n  
many q u a r t e r s  ;he  t h i n k s  t h a t  c r a n i o t a b e s  i s  a s s o c i a t e d  w i t h  i t ,  
th o u g h  t h i s  i s  u su a ] . ly  d e n ie d , th o u g h  i t  may be a s s o c i a t e d  w ith  
g e n e r a l  c o n v u ls io n s  and t e t a n y  ; he  a c c o u n ts  f o r  i t s  f r e q u e n t  
o c c u r r e n c e  d u r in g  th e  n i g h t  by p r e s s u r e  o f  t h e  t h in n e d  o c c ip u t  
on t h e  p i l l o w  and  adds t h a t  i t  can  be p ro d u c e d  by p r e s s i n g  on 
a c r a n i o t a b i c  p a t c h  on t h i s  bone .G ee  h a s  s t u d i e d  f i f t y  c a s e s  
a n d , i n  a l l  b u t  tw o ,fo u n d  r i c k e t s  p r e s e n t  ; th e  a t t a c k s  o c c u r r e d  
m o s t ly  i n  m a le s  from the  s i x t h  to  t h e  e i g h t e e n t h  m o n th ,J a c o b i  
m a in t a in s  t h a t  tb e  a f f e c t i o n  i s  i n  t h e  v a s t  m a ,jo r i ty  o f i n s t a ­
n c e s  a  r a c h i t i c  e x p r e s s io n  o f  m en in g ea l  o r  c e r e b r a l  i r r i t a t i o n ,  
E u s ta c e  S m ith  d e n ie s  t h a t  t h e r e  i s  an  e x c i t i n g  c e r e b r a l  i r r i t ­
a t i o n , b u t  p r e f e r s  to  r e g a r d  i t  a s  a  r e f l e x  n e u r o s i s  c o n se q u e n t  
upon p e r i p h e r a l  i r r i t a t i o n  e x i s t i n g  i n  r i c k e t s  and s t i m u l a t i n g  
t h e  i r r i t a b l e  ne rvous t i s s u e .  The br% in  i n  r i c k e t s  n o t  i n f r e q ­
u e n t l y  i s  a f f e c t e d  by an  e x c e s s iv e  s u p p ly  of b lo o d ,w h ic h  in  
t im e  may g iv e  r i s e  t o  h y d ro c e p h a lu s  from  s e r o u s  e f f u s i o n ;  in  
o t h e r  i n s t a n c e s  i t  i s  m ark e d ly  an aem ic , o r  t h e r e  may be and a c t ­
u a l  h y p e r t r o p h y  o f  th e  c e re b ra l ,  t i s s u e .  The m en ta l  c o n d i t i o n  i n  
t h i s  d i s e a s e  h a s  b e e n  t h e  s u b j e c t  o f  much d i s c u s s io n , s o m e  s t a t ­
in g  t h a t  i t  i s  brig lib  e n e d ,o t h e r s  j u s t  th e  r e v e r s e . l t  i s  p o s s i b i  
t  t h a t  r i c k e t y  c h i l d r e n , b e i n g  q u i e t  and in d i s p o s e d  t o  p l a y  w ith  
c h i l d r e n  o f  t h e i r  own a g e ,m ix  more M t h  a d u l t  p e r s o n s  and a r e  
t h e r e f o r e  a p t  t o  become ver)/ k n o w in g ,th o u g h  th e y  a r e  r e a l l y  
u s u a l l y  d u l l  and o f  d e f e c t i v e  i n t e l i i g e n c e  .The more freq u .e n t  
te n d e n c y  o f  th e  d i s e a s e  i s  t o  in  du. ce a  c o n d i t i o n  l e t h a r g y ;  
f o r  th e  b r a i n  and b l o o d - v e s s e l s  s u f f e r  d e t e r i o r a t i o n  from  t h e  
g e n e r a l  sy s te m ic  m a l n u t r i t i o n  o b t a in in g .T h e  p a t i e n t  p r e f e r s  t o  
s i t  q u i e t l y  by i t s e l f , o f t e n  w i th  i t s  l e g s  c r o s s e d  l i k e  a  v /ork in  
-g  t a i l o r , i n  th e  s o - c a l l e d  pag o d a  a t t i t u d e , # i i c h  sajne m a rk e d ly  
c o n t r a s t s  w i th  t h e  normal a c t i v i t y  o f  a  h e a l t h y  c h i l d  t h a t  i s  
e v e r  on th e  move.The f a c t  t h a t  backw ard  c h i l d r e n  have  s u f f e r e d  
from  r i c k e t s  i n  e a r l i e r  l i f e  h a s  been  p ro v e d  by  num erous w r i t ­
e r s  .B o u r n e v i l l e  (A rch , de H e u r o l . ,1 9 0 3 )h a s  shown t h a t , i n  combin­
a t i o n  w i t h  l & v e l in e s s  o f  s p i r i t s  and some p r e c o c i t y , a  c e r t a i n  
amount o f  m e n ta l  en feeb lem en t e x i s t s . I n  435 fe e b le -m in d d d  c h i l -  
ÛBen he , w i t h  Lem,a i r e ,  found  c e r t a i n  s i g n s  o f  r i c k e t s  p r e s e n t  i n  
3 4 ; i n  t h e  l a t . t e r  t h e  d e f e c t s  were n o t  c o n g e n i t a l , but w ere f i r ­
s t  a p p r e c i a b l e  from  t h e  e i g h t e e n t h  t o  t h e  t w e n t y - f o u r t h  m onth , 
t h e  e x c i t i n g  cause  no t i n f r e q u e n t l y  b e in g  an  a t t a c k  o f  g a s t r o ­
e n t e r i t i s  e r  b ro n ch o p n e u m o n ia .In  a  few c a s e s  so c o m p l ic a te d ,  
d e f o r m i t i e s  o f  bones a lo n e  r e s u l t e d  i n s t e a d  o f  m e n ta l  e n f e e b i e -  
g e n t , s u g g e s t i n g  t h a t  t h e  same t o x i c  o r  i n f e c t i o u s  a g e n t  was a t  
w o rk , th o u g h  p r o d u c t i v e  of d i f f e r e n t  r e s u l t s . h o  s t i g m a t a  o f  de­
g e n e r a t i o n  were found  i n  th e  r a c h i t i c  c h i l d r e n , a n y  c o n g en ita ] ,  
e lem ent o f  e t i o l o g y  b e in g  t h e r e f o r e  ou t o f  th e  q u e s t io n .T h a c k -  
e ry ,w h o se  h e ad  was o f  p e c u l i a r  s h a p e ,h a s  b e en  c i t e d  a s  an i n s t ­
ance  o f  r a c h i t i c  ment, a l  p r e c o c i t y ;  J e n n e r  h a s  opposed  t h i s  v iew  
and sa y s  t h a t  e x tre m e ly  r a c h i t i c  c h i l d r e n  a r e  a lm o s t  a lw ays de­
f i c i e n t  i n  i n t e l l e c t u a l  c a p a c i t y  and p o w e r ; th e y  a r e  not i d i o t s ;  
t h e y  sT ow no s ig n s  o f  i d i o c y l t h e y  re s e m b le  r a t h e r  c h i l d r e n  of- 
low  i n t e l l e c t u a l  c a p a c i t y  and  power much y o u n g e r  th a n  th e m s e l ­
v e s .H e  a s c r i b e d  t h e  e r r o r  t o  t h e  f a c t  t h a t  r i c k e t y  c h i l d r e n , r e ­
moved from  th e  com pan ionsh ip  o f  t h h e r  c h i l d r e n  by r e a s o n  o f  
t h e i r  p h y s i c a l  d e f e c t s ,w o u ld  spend  a  l o t  o f  t h e i r  t im e  i n  th e  
company o f  a d u l t s  and would c a t c h  t h e i r  p e c u l i a r i t i e s  o f  e x p r ­
e s s i o n ,  t h e i r  moods and  even some p e rh a p s  o f  t h e i r  i d e a s .T h e  
same a u th o r  d e s c r i b e d  t h e  b r a i n  i n  r i c k e t s  as a f f e c t e d  w i th  
a lb u m in o id  i n f i l t r a t i o n  i n  common w i th  th e  l i v e r , s p l e e n , t h y m u s
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and 1 ymphat i  c g l  an ds .Luc a s  ( B r l  t  . J o u r .  C h i l . Bi s . ,  i  , 341 ) t  h i  nl< s 
t h a t  r i c k e t y  c h i l d r e n  a re  more c l e v e r  th a n  normal o n e s , th o u g h  
he  seems to  be a t  a  l o s s  how to  a c c o u n t  f o r  t h i s ;  i n f l u e n c e d  hy 
t h i s  v ie w ,h e  s u g g e s t s  t h a t  c a s e s  o f  m ic ro c e p h a ly  s h o u ld  he so 
t r e a t e d  t h a t  t h e y  w i l l  d ev e lo p  r i c k e t s , i n  o r d e r  t o  e n la r g e  t h e  
Gad and g iv e  t h e  b r a i n  more room to  groY/;he adds t h a t  p e r s o n s  
r e c o v e r e d  from  r i c k e t s , a n d  who have a f t e r w a r d s  p r o p e r  d i e t , n o t  
i n f r e q u e n t l y  show g r e a t e r  c a p a c i ty  f o r  l e a r n i n g ; h e  t h i n k s  t h a t  
r i c k e t s  and s y p h i ] , i s  a r e  t h e  two g r e a t  c a u s e s , h o w e v e r , o f  p h y s ­
i c a l  d e t e r i o r a t i o n  i n  t h e  Dietropol i s  o f  Engl a n d .  The r i c k e t y  i n ­
f a n t  i s  n o t  i n f r e q u e n t l y  v e ry  backw ard  i n  l e a r n i n g  to  t a l k , w h ­
i c h  f a c t  w ould  p o i n t  t o  l e t h a r g y  o r  im pa irm en t o f  t h e  m en ta l  
f a c u l t i e s  and  p a r t iaps j u s t i f y  a p o s i t i v e  d i a g n o s i s  i n  th e  p r e s ­
ence  o f  o the  r  i n d i c a t i v e  s ig n s  o f  t h e  d i s e a s e  ; t a l k i n g  e f f o r t s  
sh o u ld  n o rm a l ly  be  made ab o u t th e  s i x t e e n t h  m onth and  m ark e d ly  
p r o g r e s s  up t o  th e  end o f  tiie  t h i r d  y e a r  .R e n a u l t  (Th. de P a r i s , 
I 9 0 3 ) p r e s e n t s  a  c a r e f u l  s tu d y  o f  t h e  m e n ta l  and  c e r e b r a l  cond­
i t i o n s  i n  r a c h i t i c  i n f a n t s  and p o i n t s  o u t  t h a t  t h e  l a r g e  b ra c h y  
- c e p h a l i c  h e a d ,w i t h  p r o t u b e r a n t  f o r e h e a d , d i f f e r s  from  t h e  deg­
e n e r a t e  s k u l l , wtiich i s  o f t e n  a sy m m e tr ic a l  i n  shape  and o f  o b l i ­
que form a t  io n ;  he w arns a g a i n s t  th e  t h e o r y  t h a t  r i c k e t s  i s  th e  
c a u se  o f  e n fe e b le m e n t  o f t h e  m in d ,b u t  a l lo w s  t h a t  th e  l a t t e r  an 
- d  th e  fo rm er  may be c a u se d  by v a r io u s  toxaem ia  p r o c e s s e s  o f  
in f a n c y  . R i t t e r  v . R i t t e r s h a i n  h a s  m easu red  many c h i l d r e n ’ s h e a d -  
3 and f i n d s  t h a t , a s  a  r u l e , t h e  s k u l l  i n  r i c k e t s  i s  no l a r g e r  
th a n  i n  norm al c h i l d r e n  o f  t h e  same age .S h u t t l e w o r t h ( B r i t  .Med. 
J o u r . , O c t .3 ,1 9 0 3 )  does n o t  b e l i e v e  i n  t h e  m e n ta l  p r e c o c i t y  o f  
r i c k e t y  c h i l d r e n  and  s t a t e s  t h a t  he h a s  se en  t h e  p o o r e r  c h i l d ­
r e n  d u f f e r  from  mucli h e b e tu d e  from g e n e r a l  mal n u t  r  i t  i o n ,  some 
o f  t h e  o a s e s  b e in g  even weakminded , th o u g h  i t  would seem t h a t  
amongst t h e  c h i l d r e n  o f  t h e  w e l l - t o - d o  c l a s s e s  abnorm al m e n ta l  
developm ent may o c c u r .S m i th  comes to  t h e  c o n c l u s i o n  t h a t , a p a r t  
from  a l l  p h y s i c a l  c h a n g e s ,  " th e  b e h a v io u r  o f  th e  r i c k e t y  c h i l d  
i s  v e r y  c h a r a c t e r i s t i c ^ a n d  o f  i t s e l f  a lm o s t  s u f f i c i e n t  t o  w a r r ­
a n t  a  d i a g n o s i s  o f  t h e  d i s e a s e  .He goes on to remark s t h a t  th e  
" q u i e t , t h e  r e p o s e  ab o u t him s t r i k e  t h e  o b s e r v e r  a t  o n ce .S u ch  a  
c h i l d ,  i f  a b le  to  s u p p o r t  h i m s e l f , w i l l  s i t  f o r  h o u r s , h i s  l e g s  
s t r e t c h e d  o u t  s t r a i g h t  b e f o r e  him  on th e  f l o o r , p e r f e c t l y  c o n t ­
e n te d  i f  o n ly  a l lo w e d  to  rem a in  u n n o t i c e d .A l l  t h a t  h e  w a n ts  i s  
to  be l e f t  a lo n e .A  h e a l t h y  c h i l d  d e l i g h t s  i n  m ovem en ts ;a  r i c k ­
e ty  c h i l d  i s  o n ly  h a rp y  when at r e s t  ; h i s  g r e a t e s t  p l e a s u r e  co­
n s i s t s  i n  i n a c t i o n .T o  lo o k  a t  him we a r e  i r r e s i s t i b l y  rem in d ed  
o f  th e  o t h e r  term  o f l i f e , f o r  he  a p p e a rs  to  have  a n t i c i p a t e d  
a t  l e a s t  one consequence  o f  t h e  w e ig h t  o f  y e a r s  and t o  have  
combined th e  p a t i e n t  en d u ran ce  o f  o ld  age w i th  t h e  f a c e  and  
f i g u r e  o f  a  c h i ld t 'T ro u s s e a u  r e g a r d s  r i c k e t y  c h i l d r e n  a s  p o s s ­
e s s in g  p r e c o c i t y  and  i n t e l l i g e n c e  beyond t h e i r  y e a r s  and su g g ­
e s t s  t h a t  t h i s  i s  due t o  th e  f a c t  t h a t  t h e  s o f t a a s s  o f  t h e  c r ­
anium f a v o u r s  more e a sy  developm ent o f  th e  n e rv o u s  c e n t r e s ,  
w hich  r e s u l t s  i n  th e  i n t e l l i g e n c e  b e in g  i n  advance  o f  t h e  age  
o f  t h e  p a t i e n t  .He adds t h a t  " t h e s e  l i t t l e  s u .f fe r  ing  c r e a t u r e s ,  
who a r e  u n a b le  t o  walk abou t w i th o u t  a s s i s t a n c e , g e n r s a l l y  p o s ­
s e s s  a  g r e a t e r  i n t  e l i i g e n c e  " th a n  o t h e r s  and  t h a t  t h e i r  p h y s i o ­
gnomy, so o f t e n  s tam ped  w i th  s a d n e s s  and  s u f f e r i n g , t h e i r  e x p re ­
s s i o n  o f  co u n te n aa ce  , t h e i r  way o f  sp eak in g  a l l  d e n o te  an  adv­
anced  developm ent o f  t h e  i n t e l l e c t u a l  faculties*.*On t h e  o t h e r  
h a n d ,T a y lo r  t h i n k s  t h a t  su c h  i n d i v i d u a l s  a r e  d u l l - w i t t e d ,  d e f ­
i c i e n t  i n  i n t e l l i g e n c e  and w eakm inded.W arner (S tu d y  o f  C h i l d . ,  
2 3 3 )f a i l s  t o  come a c r o s s  any e v id e n c e  o f  p r e c o c i t y  i n  t h e  r i c ­
k e t y  c h i l d  and n o te s  t h a t  t h e s e  c h i l d r e n  a f e  d e l ic a te ,g ro v 7  up 
s t u n t e d  and  t h a t  ab o u t a  t h i r d  o f  them make d u l l  p u p i l s .  The 
c o n c lu s io n  w h ich  I  have form ed from  a c t u a l  e x p e r i e n c e  o f  t h e ­
se  c a s e s  i s  t h a t  i n  a l l  p r o b a b i l i t y  t h e  m e n ta l  pow er i s  lo w e re d  
by su c h  a  p r o f o u n d  d i s tu r b a n c e  o f  n u t r i t i o n  a s  o b t a i n s  i n  r i c ­
k e t s ;  a l s o  t h a t  any  p r e c o c i t y  o c c a s i o n a l l y  o b s e rv e d  c a n n o t  be 
r e g a r d e d  a s  r e a l  o r  p e rm a n e n t .  A n e rv o u s  a c c id e n t  ,p à t t2 ic u l  a n .  y  
o f  ^ te n d e r  a g e ,  w hich  has f o r  i t s  s p e c ia l  f e a t u r e  a  spasm odic  
c o n t r a c t i o n ^ o f  th e  f l e x o r  m u sc le s  o f  t h e  fo re a rm  and back o f   ^
t h e  l e g , i s  t h a t  known as  t e t a n y  o r  c a rp o p e d a l  spasm and com­
mon i n  r i c k e t s  w i t h  o r  w i th o u t  th e  a s s o c i a t i o n  of l a r y n g i s m u s . 
T here  o c c u rs  a  t o n i c  spasm o f  t h e  m u sc le s  o f  t h e  e x t r e m i t i e s ;  
th e  c a l f  m u sc le s  seem h a r d , t h e  fo o t  i s  p o i n t e d , t h e  w r i s t  i s  
p r o n a te d  and f l e x e d  and t h e r e  i s  spasm odic  c o n t r a c t i o n  o f  t M  
i n t e r o s s e o u s  m u s c le s .T h is  f u n c t i o n a l  d i s o r d e r  may a p p e a r  q u i t e  
su d d e n ly  w i th  spasm odic  t w i t c h i n g s  o f  t h e  l im b s , th o u g h  u s u a l l y
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one o b s e rv e s  c e r t a i n  p r e m o n i to r y  symptoms in  tlie form o f  priC'~ 
k l in g ,n u m b n e s s  and  s e n s a t i o n s  o f  h e a v in e s s  i n  th e  arms and l e ­
g s ,  a f t e r  w h ich  the  m u s c u la r  t r o u b l e  commences.The thumb i s  b e n t  
i n t o  t h e  p a lm , th e  f i n g e r s  a r e  f l e x e d  a t  t h e i r  j u n c t i o n  w i t h  t h e  
WEtpus and e x te n d e d  a t  o t h e r  j o i n t s , p r o d u c i n g  an  a p p e a ra n c e  o f  
t h e  a c c o u c h e u r ’ s h a n d .T h is  form o f  c o n t r a c t i o n  i s ,h o w e v e r ,n o t  
alw aj/s p r e s e n t , t h e  f i n g e r s  b e in g  som etim es, w ith  th e  th u m b s , t i g ­
h t l y  f l e x e d ,T h e  w r i s t  i s  b e n t  upon the  fo re a rm  and t h e  l a t t e r  
f l e x e d  som etim es upon  th e  a rm ,w hich  i s  g e n e r a l l y  h e l d  t i g h t l y  
a g a i n s t  t h e  t r u n k  .The t h i g h s  and k n e e s  a re  e x t e n d e d , t h e  t o e s  
f l e x e d  and t h e  f o o t  i n v e r t e d ,T h e  c o n t r a c t i o n s  a r e  t o n i c  and  t h e  
m u sc le s  a r e  hard .S om e p a i n  may b e  e x p e r i e n c e d  du.r i n g  t h e  musc­
u l a r  c o n t r a c t i o n s , th o u g h  no t a lw a y s . I n  m i ld  o a s e s  t h e  spasm s 
a f f e c t  o n ly  t h e  arms and p o s s i b l y  th e  lo w e r  e x t r e m i t i e s . l t  i s  
u s u a l l y  a s s o c i a t e d  w i t h  l a r y n g is m u s  s t r i d u l u s . I n  s e v e r e  c a s e s  
t h e  body mu.scles may be i m p l i c a t e d  and a  c o n d i t i o n  o f  o p i s t h o t ­
onos l e v e lO p s . I n  t h e  m ost s e r i o u s  c a s e s  th e  e n t i r e  body may 
a p p e a r  a s  s t i f f  a s  i n  t e t a n u s , e v e n  t h e  m u sc le s  o f  t h e  f a c e  b e c ­
oming c o n t r a c t e d  and th e  c h i l d  seem ing  t e t a n i s e d ; n e v e r t h e l e s s  
t e t a n u s  i s  r a r e  and o c c u rs  o n ly  l a t e  i n  th e  c o u r s e  o f  t h e  d i s ­
e a s e .T h e  a t t a c k s  l a s t  f o r  from  a  few mi n u t  es t o  s e v e r a l  h o u r s ,  
o r  even f o r  many days .They a r e  n o t  accom panied  by  a  r i s e  o f  t e ­
m p e r a tu r e ,  o r  any s e r i o u s  e f f e c t s  upon th e  s y s te m ,a n d  may s u b s ­
id e  f o r  s e v e r a l  weeks o r  m onths and a g a in  r e t u r n ; i n  r a r e  c a s e s  
t h e  a f f e c t i o n  may m a n i f e s t  I t s e l f  f o r  m onths o r  y e a r s , t h o u g h  
t h e  u s u a l  d u r a t i o n  does n o t  e x ce ed  a  few weeks . I t  i s  p o s s i b l e  
t h a t  e p i l e p s y  may be in d u ce d  and oedema o f  t h e  han ds  and  f e e t ,  
due to  venou s  o b s t r u c t i o n , i s  o c c a s i o n a l l y  observed .M any  o f  t h e  
c a s e s  have  been  r e f e r r e d  t o  d i l a t a t i o n  o f  t h e  s to m ach  from  f e r ­
m e n t in g  f o o d .B u r n e t t ( M e d .P r e s s ,1 9 0 5 , p .5 4 ) sa y s  t h a t  t e t a n y , n o t  
due t o  g a s t r i c  d i s t u r b a n c e s , i s  i n v a r i a b l y  o r i g i n a t e d  by  r i c k ­
e t s  and b o th  B o u r n e v i l l e  and  D evine  c o n c lu d e  t h a t  d i l a t a t i o n  
o f  t h e  s tom ach  and h y p e r a c i d i t y  f a v o u r  th e  o c c u r r e n c e  o f  t h e  
a f f e c t i o n  .H o lt  c o n s i d e r s  t h a t  t e t a n y  and l a r y n g i s m u s  s t r i d u l u s  
a r e  v e r y  r a r e  i n  tlie  a b sen c e  o f  r i c k e t s ; a n d  J a c o b i  t h i n k s  t h a t  
t h e  m a j o r i t y  o f  c a s e s  a r e  c o n n e c te d  w i th  t h i s  d i s e a s e , e s p e c i a l ­
l y  when t h e r e  a r e  m arked c r a n i a l  s j/m ptom s,such  a s  c r a n i o t a b e s ,  
l a r y n g i s m u s  o r  o t h e r  r a c h i t i c  ecqpjressions.The d i a g n o s i s  o f  t h e  
m alady  i s  o f  im p o r ta n c e  and  t h e r e  a re  u s e f u l  p h g n s  w hich  c-ri 
be  enp>loyed i n  i t s  a c c o m p l is h m e n t .C h v o s te k ’ s sym ptom ,or f a c i a l  
i r r i t a b i l i t y ,  i s  a ls o  n o t  i n f r e q u e n t l y  p r e s e n t , e v en ,  i t  i s  s a i d ,  
when t h e r e  rare no o t h e r  n e rv o u s  p e c u l i a r i t i e s  p r e s e n t . l t  c o n s ­
i s t s  o f  a p e c u l i a r  i r r i t a b i l i t y  o f  th e  m o to r  n e rv e s  .T h is  i s  so 
m arked t h a t  s t r i k i n g  a  m o to r p o i n t  g iv e s  r i s e  to  a  m u s c u la r  
c o n t r a c t i o n  w hich  may rem ain  f o r  many se c o n d s  .When th e  m o to r  
p o i n t  o f  th e  f a c i a l  n e rv e  i s  s t r u c k , a  spasm o f  t h e  m u sc le s  of 
t h a t  s i d e  o f  t h e  f a c e  i s  p r o d u c e d , t h i s  phenomenon c o n s t i t u t i n g  
th e  syiqptom i n  q u e s t io n .T h e  m a s s e t  e r  m uscle  i s  a  c o n v e n ie n t  
one f o r  t h e  d e t e c t i o n  o f  t h e  s i g n ,w h ic h  i s  a. symptom o f  c o n s i d ­
e r a b l e  m om en t,be ing  a  c l e a r  i n d i c a t i o n  o f  t h e  n e rv o u s  i r r i t a b i l  
- i t y  o f  th e  c h i l d . I t  i s ,w e  have s e e n ,n o t  i n f r e q u e n t l y  a s s o c i a t ­
ed  w i th  l a ry n g is m u s  ; b u t  o f t e n  i t  e x i s t s  a lo n e  and i s  t h e n  s t r o ­
n g ly  s u g g e s t i v e  o f  c o n v u ls iv e  t e n d e n c i e s .A  s i m i l a r  n e rv o u s  
i r r e g u l a r i t y  may som etim es be  n o t e d  i n  c o n n e c t io n  w i t h  t h e  mus­
c l e s  o f  th e  l im b s  and o t h e r  p a r t s .  A no ther  p e c u l i a r  s i g n  i s  
t h a t  c a l l e d  a f t e r  E rb ,  c o n s i s t  in g  o f  an i n c r e a s e d  e l e c t r i c a l  i r r  
- i t a b i l i t y  o f  th e  m u sc le s  and n e r v e s , e s p e c i a l l y  t o  tkie c o n t i n u ­
ous c u r r e n t  .A n e g a t iv e  p o l a r  c o n t r a c t i o n  i s  o c c a s io n e d  by a  
v e r y  weak c u r r e n t  o f  a f r a c t i o n  o f  a  m i l l i a m p é r e  a n d , i f  t h i s  
c u r r e n t  i s  made s t r o n g e r , t h e  c o n t r a c t i o n  becomes t o n i c .T h e  p o s ­
i t i v e  p o l e  o pen in g  may a ls o  be  t o n i c  and t h e r e  may be an  open­
in g  t e t a n i c  c o n t r a c t i o n  w i th  t h e  n e g a t i v e  p o le .H o ffm a n n ’ s sym­
ptom  c o n s i s t s  o f  a p e c u l i a r  i r r i t a b i l i t y  o f  th e  s e n s o r y  n e r v ­
e s ,  w hich  i s  a p p r e c i a b l e  when th e y  a r e  p r e s s e d  u p o n , s e n s a t i o n s  
o f  p r i c k l i n g  and  o f  f o r m ic a t i o n  b e in g  e x p e r i e n c e d  M ong t h e i r  
c o u r s e .T h e r e  i s  an  i n c r e a s e  a ls o  i n  th e  e l e c t r i c a l  s e n s i b i l i t y ,  
a s  can be shown by th e  ^ p l i c a t i o n  o f  a  v e ry  weak g l a v a n ic  
C u r re n t  .The s e n s i b i l i t y  o f  t h e  a u d i to r ) /  n e rv e  i s  a l s o  abnorm al -  
l y  increased .T hom aer^s s ig n  i s  a  p e c u l i a r  e l e c t r i c a l  c o n d i t i o n  
i n  w hich  th e  k a th o d e ,w h e n  p l a c e d  o v e r  t h e  n e r v e ,p r o d u c e s  f i r s t  
f i b r i l l a r y , a n d  th e n  to n ic , s p a s m s  i n  t h e  m u sc le s  s u p p l i e d  by 
t h e  n e r v e ; b u t  when th e  anode i s  s u b s t i t u t e d  f o r  t h e  k a th o d e ,n o  
c o n t r a c t i o n  i s  s e e n  w i th  even  so s t r o n g  a  c u r r e n t  a s  f i v e  o r  
sev en  m i l l i a m p è r e s . T r o u s s e a u ’ s synptom  i s  a  c o n d i t i o n  i n  w h ich , 
when t h e  u p p e r  e x t r e m i ty  i s  g r a s p e d  so t h a t  t h e  v e s s e l s  and 
n e rv e s  on t h e  i n n e r  s i d e  o f  t h e  l im b  a r e  f i r m l y  com p ressed , ^
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a f t e r  an i n t e r v a l  o l‘ from  a  ha ] .f  t o  two o r  t i i r e e  m in u te s  t h e  
hand  p r e s e n t s  th e  c h a r a c t e r i s t i c  a p p e a ra n c e  a l r e a d y  d e s c r i b e d .  
The c a r e l e s s  o b s e r v e r  may m is ta k e  t h e  c o n d i t i o n  f o r  t e t a n u s  ,b u t  
no t  when he b e a r s  i n  mind t h e  h i s t o r y  o f  t h e  c a s e  and t h e  f a c t  
t h a t  i t  h a s  n o t  th e  g ra v e  im p o rt  and  e x a c t  e x p r e s s io n s  o f  t h a t  
d i s e a s e .T h e  spasms a r e  u s u a l l y  r e s t r i c t e d  to  t h e  l im b s  and a r e  
o f  c o m p a r a t iv e ly  s h o r t  d u râ t  ion;; t h e  r e  i s  , b e s i d e s , no a f f e c t i o n  
o f  th e  jaw  o r  b e n d in g  o f  t h e  b a ck .T h e  spasm s i n  t e t a n y  b e g in  i n  
t h e  e x t r e m i t i e s  and e x te n d  up t h e  t r u n k  and t h e  m u sc le s  o f  th e  
f a c e  and  neck a r e  seldom i m p l i c a t e d ; t h e r e  i s ,  f u r t h e r , n o  su g g e s ­
t i v e  Wound o r  i n j u r y  .The outlook: i s  ,o n  t h e  whole f a v o u r a b l e ,  
d e s p i t e  th e  f a c t  t h a t  i t  i s  a  d i s t r e s s i n g  and a la rm in g  c o m p lic ­
a t i o n  a t  f i r s t  s i g h t .  F i n a l l y , i t  may be n o te d  t h a t  r i c k e t s  may 
l e a v e  a  l a s t i n g  im p r e s s io n  on t h e  n e rv o u s  s y s t e m , p a r t i c u l a r l y  
i f  t h e  c h i l d  i s  t h e  o f f s p r i n g  o f  n e u r o t i c  p a r e n t s j t h o u g h  th e  
r a c h i t i s  h a s  d i s a p p e a r e d , t h e  p a t i e n t  may grow up u n d u ly  e x c i t ­
a b le  and e m o t io n a l ,p o s s i b l y  w i th  o n ly  s l i g l r t  n e rv o u s  d i s o r d e r s ,  
su c h  a s  t w i t c h i n g  o f  t h e  m u sc le s  o f  t h e  hands and f a c e  and 
more o r  l e s s  c o n s t a n t  r e s t l e s s n e s s  .D i s o r d e r e d  d i g e s t i o n ,  o v e r ­
p r e s s u r e  a t  sc h o o l  and. e x c i te m e n t  e a s i l y  p ro d u c e  abnorm al i r r ­
i t a b i l i t y ,  s l e e p l e s s n e s s , as w e l l  a s  n i g h t - t e r r o r s , l e a d i n g  t o  
more s e r i o u s  d i s e a s e ; a n d  th e  c o n v u ls iv e  a f f e c t i o n s  o f  t h e  p a r ­
e n t  a f f e c t i o n  may be th e  p r e c u r s o r s  o f  t r u e  e p i l e p s y .T h e  p a t ­
i e n t  may r e a d i l y  f a l l  a  p r e y  t o  n e u r a s t h e n i a  o r  h y s t e r i a  when 
grown u p ,  u n i  e s s  c a r e f u l l y  s u p e r v i s e d  when young ,Ti e p o s s i b i l i t y  
- y  o f  p a r a l ) / t i c  s im u la t io n  s h o u ld  be  b o rn e  i n  m in d ; th e  i n a b i l ­
i t y  o r  u n w i l l i n g n e s s  to  move t h e  l im b s  and t h e  t e n d e r n e s s  o f  
t h e  body when h a n d le d  may even l e a d  to  t h e  s u s p i c i o n  o f  th e  
p r e s e n c e  o f  i n f a n t i l e  p a r a l y s i s , th o u g h  c l o s e r  i n v e s t i g a t i o n  
w i l l  show t h a t  t h e r e  i s  no r e a l  l o s s  o f  pow er i n t h e  l im b s  and  
t h a t  t h e  k n e e - j e r k s  and th e  e l e c t r i c a l  r e a c t i o n s  a r e  n o rm a l ,  
S t a r r , d e a l in g  w i th  t h i s  p o s s i b l e  c o n f u s i o n , s t a t e s  t h a t  r i c k e t s  
may l e a d  t o  a  sudden  f e b r i l e  o n s e t ,w i t h  much p a i n  and t e n d e r ­
n e s s  i n  t h e  e x t r e rrâ t i es  and i n a b i l i t y  t o  move.The c h i l d , h e  r e ­
m ark s , i s  n o t  r e a l l ) /  p a r a l y s e d  and t h e  t e n d e r n e s s  o f  i t s  b o n e s ,  
t h e  a p p e a ra n c e  o f  t h e  gums(he i s  e v i d e n t l y  r e f e r r i n g  to  s c u rv y  
o r  s c u rv y  r i c k e t s )  and t h e  s w e a t i n g ,a s  w e l l  a s  t h e  la c k  o f  l i k  
i t  a t  io n  o f  t h e  p a i n  and immobil i t y  i n  one o r  two l im b s ,  s h o u ld  
p r e v e n t  t h i s  d i s e a s e  b e in g  m is ta k e n  f o r  i n f a n t i l e  p a r a l y s i s .
The t r u e  c h a r a c t e r  o f  t h e  n e rv o u s  d i s o r d e r  i n  a  c h i l d  i s  a p t  
t o  be  o v e r lo o k e d  a n d ,u n le s s  i t  i s  r e a l i s e d  t h a t  t h e  o r i g i n  o f  
t h e  m i s c h i e f  i s  r i c k e t s , -  as e v id e n c e d  by  t e t a n y , c o n v u l s i o n s  
o r  l a r y n g i s m u s , -  no t r e a tm e n t  w i l l  r e s u l t  i n  p e rm anen t c u r e .
p e l v i s
The v a r i o u s  r a c h i t i c  d e f o r m i t i  e s ^ o f  t h e  p e l v i s  a r e  o f  
g r e a t  im p o r ta n c e  b e c a u se  o f  t h è t r  e f f e c t  upon c h i l d b i r t h . C h a l ­
m ers  (phys .D e te r  .R e p . ,  240) s a y s  t h a t  t h e  number o f  o p e r a t i o n s  
f o r  c o n t r a c t e d  p e l v i s  have  i n c r e a s e d  i n  r e c e n t  y e a r s  i n  G la s ­
g o w ,th e s e  Qi^flceming t h e  women who r e q u i r e d  o s t e o to m ie s  a s  
c h i l d r e n  a  g e n e r a t i o n  ago .T he  number o f  such o p e r a t i o n s , howev­
e r ,  i s ,  i n  g e n e r a l  on t h e  d e c r e a s e ,  so t h a t  t h e  o u t lo o k  f o r  t h e  
o b s t e t r i c i a n  o f  t h e  f u t u r e  i s  n o t  u n p r o m is in g . Owing t o  t h e  
s o f t n e s s  o f  t h e  p e l v i s  bones i n  t h i s  d i s e a s e , t h e  im p ro p e r  u s e  
o f  t i g h t  n a p k in s  may g iv e  r i s e  to  d e f o r m i t i e s  o f  t h e s e  s t r u c t ­
u r e s  and p a d s , i f  f i r m l y  a p p l i e d  betw een t h e  t ig h s ,m a y  wedge 
o u t  t h e  l e g s  and p ro d u c e  c u r v a t u r e  o f  t h e  fem o ra .T h e  r i s k  o f  
t h i s  s h o u ld  be r e c o g n i s e d  even in  t h e  c a s e  o f  n o n - r a c h i t i c  
i n f a n t s . l t  i s  by no means i n v a r i a b l y  a  s im p le  m a t t e r  t o  d is c o v  
- e r  th e  p e l v i s  d e f o r m i t i e s  due to  r i c k e t s , a s  t h e  bones  a r e  n o t  
e a s i l y  f e l t  i n  v e ry  young c h i l d r e n . I n  common w i th  t h e  r e s t  o f  
t h e  o sse o u s  s y s te m , th e  bones  a r e  s o f t  and  t h e r e  may be t h i c k e n  
- i n g  o f  t h e  i l i a  abou t t h e i r  ed g es .T h e  p r e s s u r e  o f  t h e  s p i n e  
and o f  t h e  abdom inal o rg an s  downwards, a c t  in g  c o n j o i n t l y  w i th  
upw ard p r e s s u r e  from th e  l e g s , c r u s h e s  i n  t h e  s o f t e n e d  b o n e s ,  
w i t h  t h e  r e s u l t  t h a t  t h e  whole p e l v i s  h a s  a  d i s t o r t e d  and  s t u ­
n t e d  a p p ea ran ceT h e  a l t e r a t i o n s  in d u c e d  w i l l , i n  g e n e ra l  d e p en d  
upon t h e  age o f  th e  p a t i e n t  a t  t h e  commencement o f  t h e  d i s e a s e  
and th e  d e c re e  to  w h ich  o s s i f i c a t i o n  h a s  a d v a n c e d ,a r r e s t  o f   ^
developm ent and d i s t o r t i o n  b e in g  commonly o b s e r v e d ; th e  p o s i t ­
io n  of th e  c h i l d  and i t s  a b i l i t y  to  walk w i l l  a l s o  have  an 
im p o r ta n t  in f lu e n c e .O n e  o f  t h e  commonest d e f o r m i t i e s  i s  t h a t  
knoi-m as  th e  f l a t  p e l v i s , i n  w h ich  t h e  i l i a c  f o s s a e a r e  f l a t t e r  
t h a n  norm al and o f  fo rw a rd  i n c l i n a t i o n ; i t  i s  n o t  i n f r e q u e n t l y  
c o n t r a c t e d  as  w e l l  as f ]^ a t ,b e c a u s e  o f  t h e  a r r e s t e d  d e v e lo p ­
m en t,  th o u g h  s o f t e n i n g  of t h e  bones i s  n o t  a  m arked f e a t u r e .
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What i s  t e m  ed. the  i ; a f a n t i l e  p e l v i s  i s  som etim es produced. hv 
r i c k e t s  th r o u g h  a r r e s t  o f  d e v e lo p m e n t , th o u g h  a ls o  w i th o u t  much 
s o f t e n in g  o f  t h e  hones .B one  s o f t e n i n g  i s  h a s t  s e e n  i n  th e  s a c r  
-um ,w here  i t  g iv e s  r i s e  to  t h e  s o - c a l l e d  r e n i f o m  o r  k id n e y ­
shaped  p e l v i s  o r  b r im .T he  sacrum  s in k s  betw een t h e  i l i a  and i t s  
p ro m in to r y  i.s r o t a t e d  fo rw a rd s  .The p u b ic  a r c h  i s  w idened  and , in  
co m p ariso n  w i th  t h e  normal p e l v i s , t h e  r e l a t i v e  s i z e  o f  th e  t r a ­
n s v e r s e  d ia m e te r  a t  t h e  b rim  and o f  t h e  d i s t a n c e  between t h e  
i s c h i a l  t u b e r o s i t i e s  i s  i n c r e a s e d , t h e  g e n e ra l  e f f e c t  o f  a l l  t h ­
i s  b e in g  t o  o c c a s io n  a  s h a l lo w  p a s s a g e .T h i s  form of p e l v i s  i s  
p ro d u c e d  b e f o r e  t h e  chi], d c a n  walk : henc e t h e  r e l a t i v e  w id e n in g  
o f  t h e  c a v i t y , e s p e c i a l l y  a t  th e  o u t l e t , c o u n t e r p r e s s u r e  a t  the  
a c e t a b u l a  h a v in g  l i t t l e  i n f l u e n c e  .The w e ig h t  o f  th e  body in  th e  
s i t t i n g  p o s i t i o n , p l u s  th e  c o u n t e r p r e s s u r e  o f  t h e  t u b e r  i s c h i i ,  
o c c a s io n s  t h e  w iden in g  .T h e re  i s  a  d im inu t io n  i n  a l l  ti:.e d isar.et- 
e r s  o f  th e  g e n e r a l l y  c o n t r a c t e d  p e l v i s , th o u g h  t h e r e  i s  no chan ­
ge i n  t h e i r  r e l a t i v e  p r o p o r t i o n s  .O c c a s i o n a l l y  t h e  c o n ju g a te  d i ­
a m e te r  i s  c o n t r a c t e d  more t h a n  th e  o th e r s .T h e  i l i a c  f o s s a e  l o ­
ok f  orv/ards ,b u t  t h e  p e l v i s  i s  no t f l a t t  ene d .T h is  form  i s  p r o ­
duced l a t e  i n  c h i ld h o o d  a f t e r  t h e  c h i l d  h a s  commenced to  w alk ; 
t h e  te n d e n c y  t o  w id en in g  and f l a t t e n i n g  i s  t h e n  c o u n te r a c t e d  
and t h e r e  i s  a  c e r t a i n  amount o f  8a f ta m in g  o f  t h e  sacrum  and 
i l i a  i n  t h i s  k in d  o f  d e fo rm ity ,T h e  t r i r a d i a t e  o r  p se u d o m a la c o s -  
t e o n  form  o f  r a c h i t i c  p e l v i s  i s  p ro d u c e d  a f t e r  t h e  p a t i e n t  b e ­
g in s  t o  w a lk ;  i n  i t  t h e  a c e t a b u l a  a r e  f o r c e d  in w a rd s  and s o f t e n ­
in g  o f  t h e  bones o c c u r s . I n  t h e  c a s e  o f  th e  s c o l i o t i c  o b l iq u e  
p e l v i s  t h e  c u rv e  i s  g e n e r a l l y  to  t h e  r i g h t  i n  t h e  d o r s a l  r e g i ­
on , t o  t h e  l e f t  i n  t h e  lum b ar  p a r t  o f  t h e  sp in e .O w in g  t o  th e  
l a t e r a l  d isp la c e m e n t  o f  t h e  l i n e  o f  t h e  b o d y -w e ig h t , t h a t  s i d e  
h a s  to  b e a r  m ost o f  th e  w e i g h t ,w i t h  t h i c k e n i n g  o f  t h e  bones  and 
m u sc le s .T h e  a ce ta b u lu m  i s  p u sh e d  more on t h i s  s i d e  a,nd t h e  sym­
p h y s i s  p u b i s  i s  d i s p l a c e d  to w a rd s  t h e  o p p o s i t e  s i  d e . C e r t a i n  
c a s e s  show i r r e g u l a r  d e f o r m i t i e s , o r  p e l v i c  c ru m p lin g  a s  i t  i s  
c a l l e d .
p h a ry n x
S p in a l  d e f o r m i t i e s  may be a s s o c i a t e d  w i th  th e  p r e s e n c e  o f  
a d e n o id s  i n  t h e  n a so p h a r ) /n x ,a s  I  have o f t e n  o b s e r v e d . I n d e e d ,  
r i c k e t s  i s  one o f  t h e  a f f e c t i o n s  i n  w hich  such  g ro w th s  and hyp­
e r t r o p h y  o f  t h e  t o n s i l s  s h o u ld  a lw ays be  c a r e f u l l y  exam ined  
fo r .S om e  w r i t e r s  c o n te n d  t h a t  t h e y  a re  due t o  la c k  o f  e x e r c i s e ,  
b u t  i t  would  seem t h a t  t h e y  a r e  p a r t  o f  th e  g e n e r a l  h y p e r p l a s i a  
o f  t h e  c o n n e c t iv e  t i s s u e  o f  a l l  t h e  g l a n d u l a r  s t r u c t u r e s  o f  
t h e  b o d y ; i f  t h e  f i b r o u s  component p r e p o s d e r a t e s , t h e  t o n s i l s  may 
be a s  h a r d  a s  a  f i b r o u s  tu m o u r .T h e se  e n la rg e m e n ts  may i n t e r f e r e  
w i t h  s w a l lo w in g ,a s  w e l l  a s  th e  f r e e  e n t r a n c e  o f  a i r  i n t o  t h e  
w in d p ip e ,a n d  t h e y  and t h e i r  a s s o c i a t e d  n a so p h a ry n g e a l  g ro w th s  
and  c a t a r r h  a re  s u f f i c i e n t  t o  g iv e  r i s e  t o  d e f o r m i ty  o f  t h e  
c h e s t  i n  t h e  shape  o f  p i g e o n - b r e a s t .  I n  every  c a s e  a  r a d i c a l  
o p e r a t i o n  sh o u ld  be a d v is e d .D e a f n e s s  n o t  in f r e q u .e n t ly  r e s u l t s  
from  o b s t r u c t i o n  o f  t h e  E u s t a c h ia n  tu b e  and c h i l d r e n  w i t h  en­
l a r g e d  t o n s i l s  a r e  more a p t  t h a n  o t h e r s  to c o n t r a c t  i n f e c t i o u s  
d i s e a s e s ,  su c h  as  s c a r l a t i n a  and d i p h th e r i a ,w h i c h  n o t  i n f r e q u e n ­
t l y  p ro v e  f a t a l .M o u t h - b r e a t h i n g , s n o r i n g  and n a s a l  v o i c e  a r e  co ­
mmon and c h a r a c t e r i s t i c  phenomena and t h e  w id e ly  open mouth 
g iv e s  t h e s e  i n d i v i d u a l s  a  c h a r a c t e r i s t i c  physiognom y.A t p u b e r t y  
t h e s e  tu m e f a c t io n s  t e n d  to  t a k e  t h e i r  d e p a r t u r e , th o u g h  i t  i s  
a d v i s a b l e  t h a t  t h i s  be a n t i c i p a t e d  by  e a r l y  operati*®a m e a s u r e s .
R e s p i r a t o r y  O rgans
We have  a l r e a d y  s e e n  t h a t  th e  sh ap e  o f  t h e  t h o r a x  i s  n o t  
w i th o u t  i n f l u e n c e  upon th e  c o n d i t i o n  o f  th e  r e s p i r a t o r y  o rg a n s  
w i th in .T h e  lu n g s  o f  i n f a n t s  a r e  c o m p a r a t iv e ly  sm a ll  and  t h e  
a i r - p a s s a g e s  n a r r o w , th e  ddaq^hshggped d iaph ragm  a sc e n d in g  h i g h e r  
i n  t h e  t h o r a x  th a n  i n  t h e  a d u l t  .The c h e s t  y i e l d s  r e a d i l y  to  
l a t e r a l  p r e s s u r e , a s  i t  h a s  l i t t l e  power of r e c o i l :  so t h a t , ova ng 
t o  t h e  s m a l ln e s s  o f  t h e  l u n g s  and t h e  d e l i c a c y  o f  t h e  b r o n c h i  
and v e s i c u l a r  t i s s u e , w h i c h  a r e  e a s i l y  s t r e t c h e d  o r  c o l l a p s e d ,  
any o b s t r u c t i o n  i s  ybtj  a p t  to  v iv e  r i s e  t o  a t e l e c t a s i s  o r  em­
physem a.T he s p in a l  and abdom inal m u sc le s  a re  a l s o  a c c e s s o r y  t o  
t h e  a c t  o f  resp  i r  a t  i o n ,  w hich  i s  g o v e rn e d  by a  s p e c i a l  c e n t r e  i n  
t h e  m e d u l la  and a u t o m a t i c a l l y  p e r fo rm e d  in d e p e n d e n t  o f  a f f e r e n t  
s t i m u l i , d i r e c t  s t i m u l a t i o n  o c c u r r in g  from  t h e  a c c e s s  o f  v enous 
b lo o d .A n y th in g  i n t e r f e r i n g  w i th  t h e  r e s p i r a t o r y  m o v em en ts ,o r  
any o b s t r u c t i o n  t o  t h e  pu lm onary  c i r c u l a t i o n  o r  even t h e  conmon- 
l y  p r e s e n t  anaem ia  o f  t h i s  d i s e a s e , i n t e r f e r i n g  w i t h  t h e  no tm al 
i n te r c h a n g e  o f  g a s e s  i n  t h e  b lo o d  and t h e  a l v e o l a r  a i r ,  i l l
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p ro d u c e  venous b lo o d  and so g iv e  r i s e  to  p a r t i c u l a r  e f f e c t s  
upon  t h e  s y s te m .I n  s h o r t , t h e  d e l i c a t e  r e s p i r a t o r y  m echanism , 
dependen t a s  i t  i s  upon t h e  due a s s o c i a t i o n  o f  t h e  v a r i o u s  t i s ­
su e s  o f  fclie b o d y , i s  e a s i l y  th row n  out o f  g e a r  and r e s p i r a t i o n ,  
l i k e  a l l  t h e  o t h e r  sy s te m ic  f u n c t i o n s ,m ust p e r f o r c e  o p e r a t e  
u n d e r  a  s e v e r e  h a n d ic a p  i n  a  r a c h i t i c  c h i l d .T h e  narrow  and com- 
p j ^ s s e d  c h e s t , t h e  s o f t  i n e l a s t i c  r i b s , t h e  p r o t u b e r a n t  abdomen, 
p u s h in g  up a g a i n s t  t h e  d iap h ra g m ,a n d  th e  e n la r g e d  l i v e r  and 
s tom ach  and i n t e s t i n e s , d i t e n d e d  w i th  g a s , i n t e r f e r e  i n  t h e  r i c k ­
e t y  c h i l d  w i th  t h e  normal a c t  o f  r e s p  i  r a t  i o n ,  wM ch i s  s t i l l  
f u r t h e r  ham pered by th e  a t o n i c  c o n d i t i o n  o f  th e  abdom inal mus­
c l e s  .The r e s p i r a t o r y  a c t  may a lso  be a d v e r s e l y  p r e j u d i c e d  by 
th e  spasms o f  la ry n g is m u s  s t r i d u l u s , o r  by any c a t a r r h a l  s t a t e  
o f  t h e  b r o n c h i a l  o r  a l v e o l a r  t i s s u e , c a u s i n g  o b s t r u c t i o n  t o  t h e  
f r e e  e n t r a n c e  o f  a i r : s o  t h a t  t h e  t h o r a c i c  w a l l  i s  drawn in w ard s  
l a t e r a l l y  t o  a  s t i l l  g f e a t e r  d e g re e ,  ■! t h  t h e  r e s u l t  t h a t  t h e  
p r o p e r  e x p a n s io n  o f  tÿ.e l u n g s  i s  o b s t r u c te d .T h e  d iaphragm  p a r t ­
i c i p a t e s  i n  t h e  f l a b b y  co ndi t i  an common to  a l l  t h e  m u sc le s  and 
t h e  c row ding  up o f  t h e  abdom inal v i s c e r a  s e r v e s  t o  hamper i t s  
freedom  o f  a c t i o n . I t  n e v e r  c o m p le te ly  l o s e s  i t s  f u l c r u m , h o v e v e r , 
b e ca u se  t h e  encroachm ent o f  t h e  en la .rged  abdom inal v i s c e r a  i n t o  
th e  b a s e  o f  t h e  c h e s t  k e e p s  th e  lo w e r  c o s t a l  a r c h e s  s u p p o r te d  
and w id e ly  expanded a t  th e  same t im e .T h e  s p in e  i s  l a x  and t h ­
e r e f o r e  c a n n o t  r e n d e r  a s s i s t a n c e  tuad t h e  meolumism o f  t h e  i n t e r ­
c o s t a l e  i s  a lm o s t  p a r a l y s e d  by th e  s o f t e n i n g  o f  th e  t h o r a x , a s  
w e l l  a s  by  t h e  want o f  s u p p o r t  u s u a l l y  a f f o r d e d  t h e  r i b s  
and nom ia l i n t e r o s s e o u s  s p a c e s .T h e  l o s s  of abdom inal p o w e r , t o ­
g e t h e r  w i th  t h e  w eakness o f  t h e  d o r s a l  m u s c le s ,c a u s e s  t h e  c h i ­
l d  t o  be u n a b le  t o  adop t t h e  e r e c t  p o s t u r e  and the  f o r c e  o f  e l ­
a s t i c  r e c o i l  i s  d im in i s h e d ; th e  d ia p h ra g m , n o t  h a v in g  an)/ r i g i d  
f u l c r u m , -  as i n  a d u l t  abdominal a t o n y , -  c a n n o t  f o r c e  down t h e  
c o n te n t s  o f  t h e  b e l l y  and t h e  e x p i r a . to r y  e l a s t i c  r e c o i l  i s  
d im in is h e d  t o  an  e q u a l  e x te n t  . I t  i s  t h e r e f o r e  e v id e n t  t h a t  t h e  
a c t  o f  r e s p i r a t i o n  i n  th e  r i c k e t y  c h i l d  i s  p e r fo rm e d  u n d e r  most 
d i s a d v a n ta g e o u s  c o n d i t i o n s , t o  w hich  m ust be  added  a l s o  t h e  
g r e a t  te n d e n c y  f o r  c a t a r r h a l  c o n d i t i o n s  o f  t h e  musous membranes 
o f  t h e  b ro n c h i  and lu n g s  t o  o c c u r ,w h ic h  a r e  r e a d i l y  e x c i t e d  
d u r in g  t h e  c o u rs e  o f  t h e  d i s e a s e  and c o n s t i t u t e  a  s p e c i a l  dang­
e r  t o  l i f e . T h e  r i c k e t y  c h i l d  i s  a lw ays c a tc h in g  c o l d ; i t s  muc­
ous membranes a r e  i n  a  s e n s i t i v e , i r r i t a b l e  and  u n h e a l th y  s t a t e  
and r e a d i l y  a t t a c k e d  by th e  germs o f  d i s e a s e .T h e  e m b a r ra s s e d  
r e s p i r a t i o n  r e s u l t i n g  from  th e  a l t e r a t i o n s  i n  th e  c h e s t  w a l l  
and d im in is h e d  o p a c i ty  c f  t h e  t h o r a c i c  c a v i ty , le a d in 6 ) j i ' to  d e f i c ­
i e n t  a e r a t i o n  o f  t h e  b lo o d ,p r o d u c e s ,a c c o r d in g  t o  i t s  s e v e r i t y ,  
d ) /sp n o e a ,h y p e rp n o e a ,o r th o p n o e a  o r  a s p l jy x ia J in  some c a s e s  i n t e r ­
f e r e n c e  w i t h  t h e  r e s p i r a t i o n  i s  m arked .T he  g e n e r a l  p e r v e r s i o n  
o f  n u t r i t i o n  o b ta in in g  i n  r i c k e t s  i n  i t s e l f  p r e d i s p o s e s  t o  
b ro n ch ia l ,  c a t a r r h  c o n seq u e n t  upon d e f o r m i t i e s  o f  tlie c h e s t  and  
w eakness o f  t h e  r e s p i r a t o r y  m u s c l e s ,w i t h  p o s s i b l e  c u lm in a t io n  
i n  a c t u r e  b r o n c h i a l  in f la m m a tio n ,b ro n c h o p n e u m o n ia  o r  c o l l a p s e  
o f  t h e  lu n g  t i s s u e .E n l a r g e m e n t  o f  t h e  t o n s i l s  i s ,w e  have s e e n ,  
f r e q u e n t l y  p r e s e n t  i n  r i c k e t s  and th e  sane , t o g e t h e r  w i t h  n a s o ­
p h a ry n g e a l  g row ths ,m ay  f u r t h e r  i n t e r f e r e  w i t h  t h e  e n t r a n c e  o f  
a i r  i n t o  t h e  l u n g s . I n  t h e  c a s e  o f  b r o n c h i t i s  t h e  c o n t e n t s  o f 
t h e  s w o l le n  b ro n c h ia l  t u b e s  w i l l  impede th e  p r o p e r  c i r c u l a t i o n  
o f  a i r ; t h e  a i r  im jprisoned i n  t h e  a l v e o l i  becomes a b s o rb e d  and 
th e  v e s i c l e s  c o l l a p s e , p a r t i c u l a r l y  a t  th e  r o o t s  o f  t h e  lu n g s  
and i n  t h e  m iddle  lo b e  o f  th e  r i g h t  lu n g .T o  su p p ly  th e  d e f i c i e ­
ncy  co m p en sa to ry  emphysema o c c u r s , t h e  s u p p o r t  o f  t h e  a d ja c e n t  
l o b u l e s  b e in g  w ith d raw n .T h e  r e s u l t  o f  t h i s  i s  a  l o s s  o f  c a p i l l ­
a r y  a r e a  and "co n seq u en t!  y  o f  a e r a t i n g  p u lm onary  s u r f a c e  , w h ich  
w i l l  r e n d e r  th e  r e s p i r a t i o n  s t i l l  more f e e b l e  and i n e f f i c i e n t . 
T h ere  may a l s o  be c o l l a p s e  o f  p u lm onary  t i s s u e  from h y p e r s c o l ­
i o s i s  .Some m en t io n  h as  a l r e a d y  b e en  made o f  th e  p r o d u c t i o n  o f  
g ro o v es  i n  t h e  c h o n d ro - c o s t a l  a r t i c u l a t i o n  a r e a s ,v r i t h  p r o j e c t ­
io n  o f  t h e  b r e a s t  bones .To f i l l  up t l i i s  sp a ce  t h e  a i r  c e l l s  a re  
d i s t e n d e d  d u r in g  in s p i r a t io n ;e m p h y s e m a  i s  t h e r e b y  p ro d u c e d  a t  
t h e  a n t e r i o r  edge o f  t h e  lu n g s  i n  t h e  p a r t s  w h ich  a r e  l e a s t  sup­
p o r t  ed.Du.ring th e  i n b ^ e  o f  a i r  t h e  h e a d in g s  on th e  r i b s ,w h i c h  
p r o j e c t  i n w a r d s ,p r e s s  upon  t h e  lu n g  and p r e v e n t  t h e  l o b u l e s  f r o -  
m becoming d i s t e n d e d  and i n  t h i s  way t h e r e  i s  o c c a s io n e d  a  
c o l l a p s e  g roove  c o r re s p o n d in g  to  th e  r i c k e t y  r o a a r y . I t  v e r y  
o f t e n  h app ens  t h a t  t h e  b ronchopneum onia  o r  b r o n c h i t i s  o f  r i c k ­
e t s  s e r i o u s l y  t h r e a t e n s  t h e  l i f e  o f  t h e  c h i ld .T h e  r e e p i r a t o r y  
m u sc le s  a r e  weak and  th e  r i b s  s o f t e n e d ; t h e  lo w e r  r i b s  a r e  e v e r t ­
ed , r e n d e r i n g ,  e s p e c i a l l y  i n  t h e  p r e s e n c e  of t h e  c h a r a c t e r i s t i c
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" p o t - b e l l y " , t h e  movements o f  r e s p i r a t i o n  l e s s  e f f i c i e n t  .A k i n d  
o f  v i c i o u s  c i r c l e  i s  t l i .e reby  in d u ced .O n  a c c o u n t  o f  t h e s e  mech- 
a n ic a l   ^d i f f i c u l t i e s  and d e f e c t s  t j ie  lu n g  i s  i m p e r f e c t l y  f i l l e d  
wit.l a i r  and th e  c o l l ^ s e  th u s  incb.ced f a v o u r s  t h e  o c c u r r e n c e  
o f  b r o n c h i t i s  and f u r t h e r  a t e l e c t i c  c o n d i t i o n s .T h e  s u p e r a d d i t i o  
- n  o f  c a t a r r h  o f  a l l  t h e  mucous membranes o f  t h e  body r e n d e r s  
th e  m e c h a n ic a l  d e f i c i e n c i e s  v / o r s e .F u r t h e r , t h e  r a c h i t i c  c h i l d  i s  
usua l.!)/  b a d ly  n o u r i s h e d ,v e r y  o f t e n  l i v e s  am id s t  u n h y g ie n ic  s u r ­
ro u n d in g s  and i s  v e r y  l i a b l e  t o  a  v a r i e t y  o f  dangerous d é b i l i t ­
â t  i o n s .  Some o f  t h e  c a s e s  c l o s e l y  s im u la t e  pu lm on ary  t u b e r c u l o s ­
i s , e s p e c i a l l y  ’vhen su eh g la n d s  a s  th e  thymus a r e  e n la rg e d  i n  
a d d i t i o n  to  t h e  c l ie s t  l e s i o n s  and t h e  adenopixathy may i n  i t s e l f  
be  t h e  c au se  o f  f t i t a l . i t y .T h e se  p a t i e n t s  a r e  a p t  to  s u f f e r  from  
as th m a  o r  t u b e r c u l o s i s  i n  a f t e r - l i f e  and  t h e r e  may t h e n  be 
g a s t r o i n t e s t i n a l  o r  o t h e r  c l i ro n ic  c a t a r r h s  .C h ro n ic  b ro n c h ia l  o s t  
- a r r h  o r  b ronchopneum onia  may be o c c a s io n e d  by t h e  sm alIm ess o f  
t h e  lo w e r  h a l f  o f  th e  c o n t r a c t e d  c h e s t ,w h ic h  a f f e c t i o n s  a re  
s t i l l  f u . r t h e r  p r e d i s p o s e d  to by  t h e  t u m e f a c t io n  o f  th e  t r a c h e a l ,  
b r o n c h ia l  and m e d i a s t i n a l  g l a n d s , t h e  d u ln e s s  o v e r  w h ich  may 
g iv e  r i s e  to  % s u s p i c i o n  o f  t u b e r c u l o s i s , e s p e c i a l l y  o f  t h e r e  i s  
w a s t in g  o f  th e  body a t  t h e  same t im e .T h e  ty p e  o f  resp i r a t i o n  i s  
o f t e n  a l t e r e d  i n  r i c k e t s . T h e  norm al sequence  i n  an i n f a n t  i s  a 
s h o r t  i n s u i r a t o r y  a c t  , a  i r io d e ra te ly - lo n g  e x p i r a t o r y  one and a 
s h o r t  p a u s e . I t  may become i n v e r t e d , w i t h  t h e  r e s u l t  t h a t  t h e  ex­
p i r a t i o n  i s  p r o l o n g e d , t h e  i n s p i r a t i o n  s h o r t  and j e rk ) /  and th e  
p a u se  a b n o rm a lly  lo n g .T h e  t)/pe  o f  b r e a t h i n g  i s  abdom inal and 
i n f e r i o r  c o s t a l , o n e  g r e a t  p e c u l i a r i t y  o f  i n f a n t i l e  r e s p i r a t i o n  
b e in g  i t s  ex trem e r a p i d i t y  and g r e a t  v e r s a t i l i t y  o f  fo rm . Even 
when t h e r e  i s  no e v id e n t  pu lm on ary  d i s o r d e r  i n  e x i s t e n c e , t h e  
b r e a t h i n g  i s  r a p i d  and s h a l l o w , p o s s i b l y  owing to  some i r r i t a t ­
io n  o f  th e  r e s p i r a t o r y  c e n t r e .T h e  r i c k e t y  c h i l d  som etim es p r e ­
f e r s  to  go t o  s l e e p  i n  a  k n e e l in g  p o s i t i o n , -  g e n u - p e c t o r a l , -  
w i th  i t s  head  on th e  p i l l o w , a  p o s i t i o n  o f t e n  a d o p te d  by t h e  
s u b j e c t s  o f  c a r d i a c  d y s p n o e a . In  r i c k e ts ,o w in fe  t o  t h e  a to n y  o f  
t h e  m u s c l e s , t h e  b e l l y  re m a in s  m o t i o n l e s s  and p r o t u d e s  v e r y  l i t ­
t l e  d u r in g  in sp M ra t io n  . T h i s , t o g e t h e r  w i th  t h e  f a i l u r e  o f  t h e  
u p p e r  p a r t  o f  th e  c h e s t  t o  e x p a n d , th ro w s  a].l t h e  work on th e  
m i d r i f f , t h e  o n ly  a c t i v e  r e s p i r a t o r y  movement b e in g  i n f e r i o r  
c o s t a l . T h e r e  i s  no normal i n s p i r a t o r y  e x p a n s io n ,b u t  th e  a c t i o n  
o f  t h e  m u sc u la r  s t r u c t u r e  j u s t  named c a u s e s  r e c e s s i o n  o f  th e  
t h o r a c i c  w a l l ,w h ic h  m ales  room f o r  r e - e x p a n s io n  d u r in g  th e  
n e x t  e x p i r â t  i o n .T h i s  p r o b a b ly  c a n  be e x p l a i n e d  by th e  f a c t  t h a t  
t h e  lo w e re d  r e s i s t a n c e  o f  th e  r i b s  and c a r t i l a g e s  i s  more r e a ­
d i l y  overcome by th e  a tm o sp h e r ic  p r e s s u r e  th a n  by th e  im p e r f e c t  
e x p a n s io n  o f  t h e  l u n g s r s o  t h a t , i n s t e a d  o f  an i n c r e a s e  o f  th e  
volume o f  th e  l u n g , t h e r e  i s  a  r e c e s s i o n  o f  th e  c h e s t  d u r in g  i n ­
su i r a t i o n ,  w hich  can be  measu r e d  to  some e x te n t  by  @ie depth, o f  
H a r r i s o n ’ s g ro o v e .V e ry  o f te n ,o w in g  to  c o l l a p s e  and  emphysema o f  
t h e  l u n g s , t h e  r i c k e t y  c h i l d  s u f f e r s  from dyspnoea  and c y a n o s i s .  
C arm ichae l  r e g a r d s  c h ro n ic  cough  a s  one o f  th e  m ost comraon s)/m- 
ptom s o f  r i c k e t s  and h o ld s  t h a t ,w henever a  young i n f a n t  s u f f e r s  
from t h a t  sy m p to m ,th e re  i s  a  p re s u m p t io n  i n  f a v o u r  o f  t h e  d i s ­
e a s e .D u k le s k y (A rc h .P e d .  ,1 9 0 4 ,p .7 9 0 ) w r i t e s  o f  a  new s i g n  w h ich  
he  te rm s  **polypnoea",by which h e  means r a p i d i t ) /  o f  b r e a t h i n g ,  
t h e  r e s p i r a t i o n s  b e in g  in  h i s  c a s e s  i n c r e a s e d  v a r i o u s l y  from  
56 o r  80 t o  118  p e r  m in u te .H e  sa y s  t h a t  t h e  s ig n  i n  p ro d u c e d  by 
e i t h e r  i r r i t a t i o n  o f  t h e  r e s p i r a t o r ) /  c e n t r e  i n  t h e  m e d u l la  by  
t h e  e x c e s s iv e  amount o f  c a r b o n ic  a c i d  i n  t h e  b lo o d ,b y  th e  dim­
i n u t i o n  i n  th e  s i z e  o f  the  c h e s t , o r  by th e  h ) ^ e r e x c i t a b i l i t y  o f  
t h e  c e n t r a l  n e rv o u s  s)/stem in d u c e d  by r i c k e t s , a l l  h i s  p a t i e n t s  
r e c o v e r in g  u n d e r  p r o p e r  t r e a tm e n t  o f  th e  u n d e r l y i n g  d i s e a s e  
n a m e d .Ja c o b i  s a y s  t h a t  , th o u g h  th e  h e a r t  i s  o f  av erage  s i z e , t h e  
a r t e r i e s  a r e  a b n o rm a lly  l a r g e  and t h e r e  i s  a  lo w e r in g  o f  t h e  
p r e s s u r e  of b lo o d ,w h ic h  g iv e s  r i s e  t o  a s low  and s l u g g i s h  c i r ­
c u l a t i o n  i n  t h e  r e s p i r a t o r y  o r g a n s ,w i t h  a  te n d e n c y  t o  c o n g e s t io -  
n and c a t  a r r h . T rous seau  d w e lls  upon  t h e  m arked i n t e r f e r e n c e  
w itli t h e  r e s p i r a t i o n  i n  some c a s e s .  "T h is  h a b i t u a l  o p p r e s s i o n " ,  
he  s a y s ,  " i s  a  c o n s t a n t  phenomenon i n  c o n f i rm e d  r i c k  e t s ,p a r t i c ­
u l a r l y  when i t  o c c u rs  d u r in g  the  f i r s t  two y e a r s  o f  l i f e . A t  a  
l a t e r "  a g e , t h a t  i s  to s a y  i n  c h i l d r e n  o f  t h r e e  y e a r s , i t  i s  an  
e x c e p t i o n a l  phenom enon .In  th e  v e r y  young i n f a n t s  i t  e x i s t s  i n  
an  ex trem e d e g re e  .B e a r  i n  m ind t h a t  a t  a  v e r y  young age th e  
d i s e a s e  f i r s t  a p p e a rs  i n  t h e  c h e s t ,w h i c h  i s  th e  s e a t  o f  th e  
e a r l i e s t  d e f o r m i t i e s ; w h i l e  i n  c h i l d r e n  who have  begun t o  walk 
t h e y  a re  f i r s t  s e e n  i n  tloe lo w e r  e x t r e m i t i e s  ; t h e  d e g re e  t o
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wjiich the  t h o r a c i c  d e f o r m i t i e s  p ro c e e d  and t h e  e x t e n t  t o  whic 
-  3a th e  p l a y  o f  t h e  r e s p i r a t o r ) /  o rg a n s  i s  e m b a r ra s s e d  à h o u ld  
a lso  be reirem bered .The em barrassm ent o f  tlie  r e s p  i r a t i o n ,  w hich  
p l a y s  so s t r o n g  a p a r t  i n  +he d i s t u r b a n c e  o f  n u t r i t i o n  by r e n  
- d e r i n g  im p e r f e c t  t h e  p r o c e s s  of h a e m a to s is ,m a k e s  r i c k e t y  more 
l i a b l e  t h a n  o t h e r  c h i l d r e n  t o  a c u te  pu lm o nary  a f f e c t i o n s , b r o n ­
c h i a l  c a t a r r h s , c a t a r r h a l  pneu m o n ia ,w h ich , i n  con seq u en ce  o f  th e  
o b s t a c l e  to  f r e e  i n s p i r a t i o n  o c c a s io n e d  by th e  t h o r a c i c  deform ­
i t y ,  assume a v e ry  g r e a t  d e g re e  o f  g r a v i ty } '  he a i d s  t h a t  he has  
found  t h a t  consum p tion  o f  t h e  lu n g s  i s  n o t  o f t e n  e n c o u n te re d  as 
a  c o m p l i c a t io n  o f  r i c k e t s .A c c o r d i n g  to  W ach sm u th ,ca rb o n ic  a c id  
i n  th e  b lo o d  l e a d s  t o  a  c h ro n ic  i n t o x i c a t i o n  p r o v o c a t iv e  o f  a l l  
t h e  r a c h i t i c  l e s i o n s .
S c a p u la e
The s h o u l d e r - b l a d e s  a re  a p t  t o  be t h i c k e n e d  i n  r i c k e t s ,  
e s p e c i a l l a l & n g  t h e i r  lo w e r  b o r d e r ;  t h e i r  a n t e r i o r  a s p e c t  may 
be more concave t h a n  norm al o r  p e rh a p s  to o  ro u n d .  I f  t h e r e  i s  
much d e f o r m i t ) / ,p r o p e r  movement o f  th e  s h o u ld e r s  may be i n t e r f ­
e r e d  w i t h .
S k in
V ario u s  a f f e c t i o n s  o f  t h e  c u ta n e o u s  sys tem  may be o b s e rv ­
ed i n  r i c k e t s ,  some o f  them o f  a  more or l e s s  t ro u b le s o m e  ch a ­
r a c t e r . I t  o c c a s i o n a l l y  h appens t h a t  t h e r e  i s  a  more o r  l e s s  
g e n e r a l  h y p e r a e s t h e s i a ;  but the  p r e s e n c e  o f  t h i s  wouJLd i n d i c ­
a t e  a  c o m p l ic a t io n  w i th  some o t h e r  a f f e c t i  on, such  a s  s c o r b u t u s ,  
th o u g h  i t  w ould  seem t h a t  i t  can a p p e a r  in d e p e n d e n t  o f  th e  
l a t t e r .  T ro p h o n e u ro se s ,  l o c a l  i s c h a e m ia ,  c o ld n e s s  and  c y a n o s i s  
o f  t h e  l im b s  have a lso  been  s e e n .  The s k i n  o f  r a c h i t i c  c h i l d r ­
en i s  u su a D ly  p a l e  and f l a b b y ;  bu t n o t  i n f r e q u e n t l y  t h e r e  i s  
an abnormal amount o f  f a t , s o  t h a t  t h e  p a t i e n t s  a p p e a r  t o  be 
e x t r e m e ly  plujnp and w e l l - n o u r i s h e d  f o r  t h e i r  a g e .  Som etim es, 
h o w e v e r , th e r e  i s  g r e a t  e m a c i a t i o n ,e s p e c i - a l l y  i f  t h e r e  h a s  been  
a  t e n d e n c y  to  w a s t in g  from s ^ h i l i s  o r  o t h e r  d i s e a s e . P e r s p i r ­
a t i o n ,  e s p e c i a l l y  t h e  h e a d , i s  a  ver)/ e a r l ) /  s)/m ptom ;it i s  u s u ­
a l l y  s e e n  a t  n ig h t  and may be so  p r o f u s e  a s  t o  soak t h e  p i l l o w .  
Some a u t h o r i t i e s  have i n s i s t e d  t h a t  t h i s  h e a d - s w e a t in g  i s  con­
n e c te d  i n  some wa)/ w i th  th e  h y p e r p l a s t i c  changes  i n  t h e  c r a n ­
i a l  b o n e s ,w hereas  o t h e r s  m a in t a in  t h a t  i t  i s  due t o  t h e  a c t i o n  
o f  some i r r i t a n t  on th e  g la n d s  o f  t h e  s k i n  o f  t h e  h e ad  o r  some 
r e f l e x  n e rv o u s  i r r i t a b i l i t y  .The v e in s  o f  th e  s c a l p  a r e  m arked­
l y  e n la r g e d  and by t h e i r  p r e s s u r e  form g ro o v e s  i n  t h e  s o f t e n e d  
c r a n i a l  bones.Som e o f  th e  c a s e s  do n o t  p r e s e n t  any s i g n s  o f  
s w e a t in g  o f  t h e  h e a d :s o  t h a t  i t  i s  n o t  a  pa thognom onic  a s  h a s  
been  a l l e g e d .T h e  sw eat in g  g iv e s  r i s e  t o  v a r i o u s  su  dam ina, w h ich  
v a r y  i n  s i z e  from a  s l i g h t  e r u p t i o n  to  a  p a p u l a r  e f f l o r e s c e n c e .  
In  a d d i t i o n  t o  o r d in a r y  p e r s p i r a t i o n  o f  th e  h e a d , t h e r e  may be 
an e x c e s s iv e  s e c r e t i o n  o f  th e  se b a c e o u s  f o l l i c l e s , l e a d i n g  t o  
s e b o r r h o e a ,c r o p s  o f  m i l i a r i a  a n d , i f  t h e  h e ad  i s  much n e g l e c t ­
ed ,  im petigm nous e r u p t i o n s .T h e  h a i r  o f  th e  r a c h i t i c  i n f a n t j i n -  
s t e a d  o f  h av in g  th e  b r i g h t  and  g l o s s y  a p p e a ra n c e  o f  h e a l t h ,  i s  
n o t  i n f r e q u e n t l y  d ry  and  d u l l , t h i n ,  w h isp y  and  o f  p o o r  q u a l i t y .  
The s k i n  o f  th e  body i s ,  i n  g e n e r a l , s o f t  and e a s i l y  i r r i t a t e d :
3 0 t h a t  e r) / th em ato u s  and eczem atous r a s h e s  a r e  o f  f r e q u e n t  occ ­
u r r e n c e ,m o r e  p a r t i c u l a r l y  ab o u t t h e  h e ad  and n e c k ,a s  t h e  exc ­
e s s i v e  p e r s p i r a t i o n  k e e p s  up and u n h e a l th y ,  sodden  c o n d i t i o n  o f  
t h e s e  p a r t s .  N e v e r t h e l e s s ,  s k i n  e r u p t i o n s  a r e  n o t  found  i n  a l l  
c a s e s  o f  r i c k e t s ; f o r  n o t  i n f r e q u e n t l y  I  have s e e n  c a s e s  i n  
w h ich  t h e  s k in  i s  a p p a r e n t l y  q u i t e  h e a l  t h y ,  th o u g h  r a t h e r  p a l e .  
S t r o p h u l u s , -  a  t o o t h - r a s h  o r  p a p u la r  i n f a n t i l e  e r u p t i o n , -  and 
k i n d r e d  derm ic  l e s i o n s  a r e  a p t  t o  be w ron g ly  a s c r i b e d  t o  d e n t ­
i t i o n  when r e a l l y  due to  r i c k e t s ,  and v a r i o u s  r a s h e s  on t h e  
body an d  e x t r e m i t i e s  a r e  somewhat d i f f i c u l t  t o  c u re ,o w in g  to  
t h e i r  dependence  upon t h e  g e n e r a l  p e r v e r s i o n  of n u t r i t i o n  i n d ­
u c e d  by th e  d i s e a s e  .The g la n d s  o f  th e  s k i n  may xuidBggo e n l a r g e ­
ment and c o n t i n u a l  s c r a t c h i n g  o f  t h e  body s u r f a c e  w i t h  i n f e c t e d  
f i n g e r s  may l e a d  t o  c ro p s  o f  b o i l s ,  w h ic h ,w i th  th e  e n la r g e d  
g la n d s ,  a r e  a p to  o c c a s io n  much s u p p u r a t io n .T h e r e  may be  e r u p t ­
io n s  o f  e c z e m a , im p e t ig o ,o r  l i c h e n  a b o u t  t h e  body a n d , i f  t h e r e  
i s  much g a s t r o i n t e s t i n a l  d i s t u r b a n c e , u r t i c a r i a  -  i n  an a c u t e  
form and s u g g e s t i v e  o f  a to x a e m ia  -  may be  o b s e rv e d ;  t h e s e  and 
o t h e r  r a s h e s  a r e  a p t  c a r e l e s s l y  to  be  a s s i g n e d  t o  th e  i n f a n t ’ s 
t e e t h i n g . I r r i t a b l e ' é r u c t i o n s ,  such  a s  p r u r i g o  o r  p r u r i g i n o u s  
s t r o p h u l u s ,  a r e  som etim es i n  e v id e n c e ,  t h e  l a t t e r  b e in g  c h a r a c t  
- e r i s e d  hy th e  developm ent o f  d i s c r e t e  w a te ry  p a p u l e s .  The 
c h i l d  i s  c o n t i n u a l l y  on th e  s c r a t c h  and  th e  p a r t  b e g in s  t o
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b le e d ;  i f  t h i s  c o n d i t i o n  b e in g  al],owed, to  become c h r o n i c , i t  i s  
p o s s i b l e  t h a t  l a t e r  on i t  gay  p r o g r e s s  i n t o  th e  c h ro n ic  p r u r ­
ig o  o f  H eb ra , which i s  a lm ost  i n c u r a b l e  .The d i a r r h o e a  and a c i d  
and s l im y  m o tio n s  a r e  a p t , i n  t h e  a b sen c e  o f  a s s id u o u s  c a r e , t o  
s c a l d  o r  i r r i t a t e  t h e  b u t t o c k s , g e n i t a l s  and  th e  ba.ck of t h e  
t h i g h s : s o  t h a t  i n  t h e s e  p a r t s  o f  th e  c h i l d ’ s anatom y v a r i o u s  
e r u p t i o n s  a r e  n e a r l y  a lw ays t o  be s e e n , t h e  most common b e in g  
e ry th e m a ,e c z e m a ,im p e t ig o  and echthym a.The l a s t - m e n t i o n e d  one 
may l e a v e  su c h  deep and perm anen t s c a r s  t h a t  a  s u s p i c i o n  o f  
c o n g en ita l ,  s j / p h i l i s  may be r a i s e d .
S p le e n
The S p leen  i s  a p t  t o  be e n la r g e d  i n  r i c k e t s  a n d ,p o s t - m o r t -  
en , a  c o n d i t i o n  o f  f i b r o s i s  o r  h^ /p e rp la .s ia  may b e  o b s e r v e d . l t  
i s  n o t  p e c u l i a r  t o  t h i s  d i s e a s e , a s  i t  o c c u rs  i n  su c h  o t h e r s  as  
s ) / p h i l i 8 and th e  anaem ia  o r i g i n a t e d  by i n s u f f i c i e n c y  o f  t h a t  
o rg a n .
S t a t u r e
R a c h i t i c  c h i l d r e n  a r e  ap t  t o  grow up i n t o  in d iv id i . ia l s  o f  
c o m p a r a t iv e ly  low  s t a t u r e ,o w i n g  t o  t h e  p e rm anen t s h o r t e n in g  o f  
th e  lè B fe E /e x tre m i t i e s ,  th e  p3a.di.lti c  c h i l d  o f  t h r e e  y e a r s  no t 
i n f r e q u e n t l y  m easu r in g  from s i x  t o  e ig h t  in c h e s  l e s s  t h a n  a  
h e a l t h y  one o f  t h e  same ag e .T he  b l i g h t i n g  and g ro M h -1  i m i t â t  io n  
o f  t h e  bones may c u lm in a te  i n  perm anen t dw arfism  -  a  c o n d i t i o n ,  
how ever, som etim es p ro d u c e d  by c r e t i n i s m  o r  o t h e r  a f f e c t i o n s .
We have  a l r e a d y  r e f e r r e d  t o  G u è r in ’ s a f f i r m a t i o n  t h a t  t h e  dim­
i n u t i o n  i n  l e n g t h  i s  so c o n s t a n t  t h a t ,  t h e  d im en sio n s  o f  a 
r a c h i t i c  bone b e in g  k n o w n ,th e  d im e n s io n s  o f  tlie  o t h e r  compon­
e n ts  o f  t h e  s k e l e t a l  sy s t  em c o u ld  be a p p ro x im a te ly  d e te rm in e d  
w i t h  c o n s i d e r a b l e  a c c u r a c y .
Stom ach and I n t e s t i n e s
We have seen  t h a t  th e  r a c h i t i c  i n f a n t ’ s s tom ach  i s  v e r y  
a p t  t o  underg o  d i l a t a t i o n ,  w hich  may p e r s i s t  i n t o  a d o le s c e n c e  
lo n g  a f t e r  t h e  o r i g i n a t i n g  d i s e a s e  l ias  been  r e c o v e r e d  .from.Some 
o f  t h e s e  c h i l d r e n  have a  trem en d o u s  a p p e t i t e  and a r e  v e r y  t h i r ­
s t y  -  phenomena w hich  have s u r p r i s e d  i n  q u i t e  a  r e c e n t  c a s e .B y  
th e  c o n t i n u a l  o v e r lo a d in g  o f  th e  s tom ach  w i t h  fo o d ,a n y  g a s t r i c ’ 
c a t a r r h  p r e s e n t  i s  a g g ra v a te d  and th e  c o n s ta n t  d i s t e n s i o n  k e e p s  
up t h e  d i l a t e d  c o n d i t i o n  o f  the  s to m ach . The r e  may be a  p r im a ry  
g a s t r i c  c a t a r r h  p r e s e n t , th o u g h  more o f t e n  a  s e c o n d a ry  one ex c ­
i t e d  by e x c e s s iv e  o r  i n j u d i c i o u s  f e e d i n g .T h i s  l e a d s  t o  t h e  p r o ­
d u c t io n  i n  t h e  stom ach o f  mucus and f r e e  a c id ,w h ic h  i n t e r f e r e  
w i th  t l ie  p r o p e r  a s s i m i l a t i o n  of fo o d , t l ie  r e s u l t i n g  anaem ia  b e in  
-g  r e s p o n s i b l e  f o r  th e  anaem ic co n d i td a n  o f  th e  p a t i e n t  .The 
g a s t r i c  c a t a r r h  of r i c k e t s  i s  i n v a r i a b l y  o f  th e  a c i d  t ) / p e , t h e  
n e u t r à l i s a t i o n  o f  whicli s h o u l d  alwa^^s be  e f f e c t e d  a s  an  e s s e n ­
t i a l  p a r t  o f  th e  d i e t a r y . I n  common w ith  a l l  t h e  mucous membran­
es  o f  th e  body th o s e  o f  t h e  s tom ach  and i n t e s t i n e s  a r e  v e ry  
l i a b l e  t o  c a t a r r h ,w h i c h  same i s  r e a d i l y  e x c i t e d  by  c o ld  o r  d i e t  
- e t i c  e r r o r s ; i t  i s  p a r t i c i . i l a ,n y  o b s t i n a t e  t o  t r e a tm e n t  and 
ex} .iib its  som etim es annoy ing  r e l a p  s e  s .  The i n t  es t i n e s ,  p a r t i  c u l a r ­
l y  t h e  c o l o n , a r e  a p t  t o  be d i l a t e d ; i n  t h i s  w ay,Èih#@ov e r , t h e  
o c c u r r e n c e  o f  i n g u in a l  o r  u m b i l i c a l  h e r n i a  o r  o f  r e c t a l  r p o l a p ­
se  may be  f a v o u r e d .D ia r r h o e a  i s  a  somewhat c o n s ta n t  symptom and 
i s  a lw ays aggravai, ed o r  e x c i t e d  by bad  f e e d in g .T h e  s t o o l s  may 
be  a c i d " ,g r e e n , f o e t i d  and s l i m y , c o n t a i n i n g  im nh u n c l ig e s te d  fo o d ;  
o r  t h e r e  may b e  p l e n t i f u l  p a s t y  and s t i n k i n g  e v a c u a t io n s  d e f i ­
c i e n t  i n  b i l e , w i t h  f l a t u l e n c e ,  ferm ent a t i  on, c o l i c  and abdom inal 
p a i n .  Cons t i p  a t  i o n  ma)/ a l t e r n a t e  w i th  d ia . r rh o e a  and t h e r e  i s  a  
g r e a t  te n d e n c y  f o r  t h e  g a s t r o i n t e s t i n f l  d i s o r d e r s  t b  become 
c h r o n i c , e s p e c i a l l y  i f  th e  p a r e n t  r i c k e t s  i s  a l lo w e d  t o  p ro c e e d  
u n t r e a t e d . l i c k  e t  s i s  s a i d  t o  be t h e  g r e a t  s l im e - p r o d u c e r  and 
i t s  m a l ig n  i n f l u e n c e  may p e rh a p s  be  s e e n  i n  th e  mucous d i s e a s e  
o f  o l d e r  c h i l d r e n , t h e  d y s p e p s ia s  and g a s t r o i n t e s t i n a l  a f f e c t ­
io n s  som etim es p e r s i s t i n g  l o n g  a f t e r  t h e  bony d e f o r m i t i e s  o f  
t h e  d i s e a s e  have  d i s a p p e a r e d  and c o n s t i t u t i n g  a  more or l e s s  
c o n t i n u a l  so u rc e  o f  annoyance o r  d a n g e r .
T e e th
The c o n d i t i o n  o f  the  f i r s t  d e n t i t i o n  a f f o r d s  a  /^u se fu l  ' 
c lu e  to th e  p r e s e n c e  o r  a b se n c e  of r i c k e t s ,  i n  w h ich  d i s e a s e  t h e  
t e e t h  f a i l  t o  make t l i e i r  a p p e a ra n c e  a t  th e  p r o p e r  t i m e s , t h e  
i n f a n t  of tw e lv e  m onths n o t  i n f r e q u e n t l y  h a v in g  t o o t h l e s s  gums. 
I n d e e d .a  t o o t h l e s s  g c u th  a t  even th e  age o f  t e n  m onths s h o u ld  
e x c i t e  a  s t r o n g  s u s p i c i o n  o f  r i c k e t s  and  l e a d  t o  th e  p r o p e r  
t r e a tm e n t  b e in g  i n s t i t u t e d  w i th o u t  d e l a y . I t  may hap p en , to o  , t h a t  
th e  i n f a n t  c u t s  one o r  two t e e t h  p r i o r  t o  t h e  developm ent o f
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t h e  d i s e a s e , d i c h  w i l l  l e a d  to  an a r r e s t  o f  d e n t i t  iu n  f o r  s e v ­
e ra l  m onths and a f f o r d  c o ; : i s id e r a i l e  d i a g n o s t i c  a i d . I n  a d d i t i o n  
to  t h e i r  l a t e  a p p e a ra n c e , t h e r e  may be c r o s s - c u t t i n g , i n  which 
c o n d i t i o n  th e  t e e t h  f a i l  t o  a p p e a r  i n  t h e i r  normal s e q u e n c e ; in  
a l l  c a s e s  t h e r e  i s  d i f f i c u l t y  over th e  t e e t h i n g  and t h e  t e e t h ,  
when c u t , a r e  a p t  to  he v e ry  b r i t t l e ,  d e f i c i e n t  i n  e n am e l, -  w hich  
i s  o f t e n  s t r i p e d  and p i t t e d , -  and p ro n e  to  e a r l y  decay  down t o  
t h e  a l v e o l a r  e d g e , l e a v in g  th e  c h i l d  w i th  u n h e a l th y  stum ps i n  
i t s  m outh lo n g  b e f o r e  th e y  can be r e p l a c e d  by t h e  t e e t h  o f  t h e  
se co n d  s e t  and c o n s t i t u t i n g  a  p r o l i f i c  so u rc e  o f  i n f e c t i o n  o f  
t h e  b u c c a l  c a v i t y  and p a r t s  lo w e r  dow n,w ith  th e  u s u a l  l o c a l  
d i s o r d e r s  .The developm ent of c o n v u ls io n s  i s  no t  i n f r e q u e n t l y  
s e e n i n  t h e s e  c a s e s .T h e  second  d e n t i t i o n  i s  a l s o  a p t  t o  p r e s e n t  
p e c u l i a r i t i e s , t h e  t e e t h  b e in g  n o t  u n l i k e  th e  p e g - to p  ones o f  
s y p h i l i s  a s  r e g a r d s  th e  i n c i s o r s , b u t  d i f f e r i n g  th e r e f r o m  i n  th e  
r e s p e c t  t h a t  i n  r i c k e t s  th e  m a l f o rm a t io n  i n  qu. e s t  io n  i s  e s s e n t -  
a ] . ly  an a r r e s t  i n  t h e  developm ent o f  t h e  e n am el,w h e reas  t h e  
s y p h i l i t i c  t o o t h  i s  peg g ed  and  p o s s e s s e d  of good e n a i r e l . The 
two v a r i e t i e s  o f  t e e t h  may o c c u r  t o g e t h e r , i f  s j /p h i] . i s  be  p r e s ­
e n t  a t  t h e  same t i m e . I n  t h e  c a s e  o f  r i c k e t s , s o  d e f e c t i v e  i s  
t h e  enamel t h a t  t h e  rough  d e n t i n e  lo o k s  a s  i f  i t  h ad  b een  p u sh ­
ed th ro u g h  a  s h e a th ,  o r  th e  c o n d i t i o n  may on].y  be  i n d i c a t e d  by 
two o r  t h r e e  d o t t e d  g ro o v e s  p a r a l l e l  w i th  th e  f r e e  b o r d e r , g i v ­
in g  th e  t o o t h  a  w orm -ea ten  ap pear  a n c e ,o r  one l i k e  c l i f f s  worn 
away by t h e  a c t i o n  o f  t h e  waves -  t h e  s o - c a l l e d  t i d a l - m a r k  
t o o t h  i n  c o n t r a d i s t i n c t i o n  to tlie  p e g - to p  one o f  s ^ q p h i l i s .  I t  
i s  p r o b a b le  t h a t  t '  i s  e a r l y  d e n tM  d e c a y  i s  a s s o c i a t e d  w i th  a  
d e f i c i e n c y  o f  l im e  s a l t s  i n  tlie  t e e t h  and i s  som etim es a s s o c i ­
a t e d  w i th  c a t a r a c t  o f  th e  z o n u la r  t)7pe and c o n v u l s io n s .
Teirqperature
A c co rd in g  to my e x p e r i e n c e , t h e  b o d y -h e a t  i n  r i c k e t s  i s  
É a r e ly  above the  normal i n  t h e  ab sen c e  o f  h e a t - r a i s i n g  c o m p lic ­
a t i o n s  ; in d e e d ,  I  have  v e ry  o f t  e n , p a r t  i  c u l  a ,n  y  i n  m arasm ic o r  
a s t h e n i c  c a s e s , f o u n d  i t  su b n o rm a l , w i th  o c c a s i o n a l l y  s l i g h t  
even ing  r i s e s .B r o n c h i t i s , b r o n c h o p n e u m o n ia , a c u te  g a s t r o i n t e s t i n ­
a l  c a . t a r r h  o r  o t h e r  s e v e r e  c o m p l ic a t in g  c o n d i t i o n s ,  w o u ld ,o f  
c o u rs e  be r e s p o n s i b l e  f o r  c o n s i d e r a b le  h y p e r t h e r m i a . I n  g e n e r a l ,  
even  when th e  c h i l d  seems v e r y  h o t  and i s  c o n t i n u a l l y  k i c k i n g  
o f f  th e  b e d c l o t h e s ,  th e  r e  i s  l i t t l e  o r  no e l e v a t i o n  o f  t e m p e r a t ­
u r e .
Thymus Gland
The thymus i s  som etim es fo und  e n la r g e d  i n  r i c k e t s ,p a r t i c -  
u l a r l y  i n  c o n v u ls iv e  c a s e s ,  w hich  f a c t  may have some b e a r i n g  
upon  th e  n e rv o u s  a n o m a lie s  o b s e rv e d .
Tongue
% p@ créatly  t h e r e  i s  n o th in g  c h a r a c t e r i s t i c  ab ou t t h e  cond­
i t i o n  o f  t h e  to n g u e  i n  r i c k e t s ;  i t  i s  u  su. a l l  y  c l e a n ,  th o u g h  some­
t im e s  s l i g h t l y  c o a t e d ,w h e n , i f  n o c tu r n a l  g r i n d in g  o f  t e e t h  and 
n a s a l  i r r i t a t i o n  be p r e s e n t , t h e  p r e s e n c e  of worms may be e r r ­
o n e o u s ly  d ia g n o s e d  and t r e a t e d  i n  t h e  u s u a l  c a t h a r t i c  wa)/.Wlien 
t h e r e  i s  much c a t a r r h  o f  th e  g a s t r o i n t e s t i n a l  t r a c t  t h e  to n g u e  
i s  more r e d  th a n  norm al and  n o t  i n f r e q u e n t l y  s o r e , e s p e c i a l l y  
a t  t h e  t i p  and e d g e s ,w h e re  sm a ll  p a p u le s  may som etim es be  o b s ­
e rv e d  t o  o c cu r  and b re a k  down and u l c e r a t e . I n  c e r t a i n  c a s e s  
t h e  s o - c a l l e d  g e o g ra p h ic a l  to n g u e  i s  s e e n ;o n  t h e  dorsum o f  t h e  
o rg a n  t h e r e  may be seen  l i t t l e  i s l a n d s ,w h i c h  a r e  r e d ,m a r g in a te d  
and d e p r iv e d  o f  t h e i r  e p i t h e l i u m ; t h e s e  p a t c h e s  i n c r e a s e  i n  s i ­
ze and number and e x te n d  backw ards t o  t h e  r o o t  o f  th e  to n g u e ,  
o f t e n  h e a l i n g  up and  t h e n  making t h e i r  a p p e a ra n c e  ^ a i n . P a r r o t  
h e l d  t h a t  t h e y  w ere  o f  s y p h i l i t i c  o r i g i n ; b u t  t h i s  i s  n o t  th e  
c a s e , a s  t h e  i s l e t s  c o r r e s p o n d  e x a c t l y  w i t h  th e  e r o s i o n s  s e e n  
n e a r  t h e  s o l i t a r y  g la n d s  and th o s e  o f  L ieberkiShn i n  t h e  i n t e s ­
t i n e s  and may m e re ly  i n d i c a t e  an  in co m p etency  o f  a b s o r p t i o n  i n  
t h a t  l o c a l i t y  and abnormal s e c r e t i o n .
T u b e r c u lo s i s
The f r e q u e n t  a t t a c k s  o f  b r o n c h i t i s , t o  w h ich  t h e  r a c h i t i c  
p a t i e n t  i s  so p ro n e ,m ay  c u lm in a te  some day i n  a t t a c k s  o f  as th m a  
o r  pu lm onary  t u b e r c u l o s i s , i s  an i n t e r c u r r e n t  and a l s o  p r e d i s ­
p o s in g  b ronchopneum onia  do no t  p ro v e  f a t a l  b e f o r e h a n d .R i c k e t s ,  
as  was f o r m e r ly  su p p o s e d ,d o e s  n o t  p r o t e c t  from  t u b e r c u l o s i s ,  
w hich  l a t t e r ,  i n  w h a te v e r  form i t  i s  e n g r a f t e d  upon  r i c k e t s  i s  
a lm o s t  c e r t a i n  t o  c a r r y  o f f  th e  c h i l d , p e r h a p s  very  s u d d e n ly .
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U r in e
I  have  n e v e r  known tlie u r i n e  to  e x i i i b i t  any s t r i k i n g  c h a r ­
a c t e r s  in  r i c k e t s  on a n a l y s i s , tho ugh  i t  may c o n ta in  a  s l i g h t  
e x c e s s  o f  l a c t i c  a c i d ,h u t  no i n c r e a s e  i n  th e  amount of l im e  
s a l t s , a s  a  r u l e . I t  i s  g e n e r a l l y  o f  a  p a l e - s t r a w  c o lo u r  when 
p a s s e d  and , i n  g a s t r o  i n t e  s t i  na], c a s e s ,  i s  s a i d  som etim es t o  have  
a  h ig h  e a r th y - p h o s p h a te s  c o n t e n t .B a u m a n n ( J a h r . f .K i n d e r . ,1906 , 
J u l y  18 , p . 212) sa y s  t h a t  t h e r e  i s  no i n c r e a s e  i n  t h e  am m o n ia ,i t  
i s  o f  a c i d  r e a c t i o n  and h a s  no p e c u l i a r i t y  o f  o d o u r  when f r e s h ­
l y  v o id e d , th o u g h  a t  t im e s  p e rh a p s  s t r o n g  .Wlien c a t a r r h  o f  t h e  
hi, a d d e r  i s  p r e s e n t , th e  r e  i s  l i a b i l i t y  t o  i n f e c t i o & w i th  t h e  
u s u a l  g erms and i r r i t a b i l i t y  may b e  o b se rv e d .T h e n  i n c r e a s e d  
f re q u e n c y  o f  m i c t u r i t i o n  w i l l  be o b s e rv e d ,  .vhich 0a rm is h a e l  (D is .  
o f  C h i l d . ) r e g a r d s  a s  an e a r l y  d i a g n o s t i c  s i g n  o f  r i c k e ts .S o m e  
have  r e p o r t e d  a  s t r o n g  odour o f  m e th y lam ine i n  t h e s e  c a s e s .  
F a g g e ( T r a n s .P a t h .S o c . , x x x i i ) t e l l s  o f  an i n c r e a s e  o f  u r i c  a c id  
i n  r a c h i t i c  u r i n e  -  an o b s e r v a t io n  w h ich  my own e x p e r ie n c e  haa 
n o t  c o n f i rm e d .
V e r t e b r a l  Column
I n  v iew  o f  the  r a c h i t i c  s o f t e n i n g  o f  t h e  v a r i o u s  o s se o u s  
com ponents o f  t h i s  s t r u c t u r e  and t h e  w eakness and  f l a b b i n e s s  
o f  t h e i r  l i g a m e n t s ,  i t  i s  n o t  s u r p r i s i n g  to  f i n d  t h a t  c e r t a i n  
d e f o r m i t i e s  a r e  p ro n e  to  o ccu r .O n e  o f  t h e  commonest of t h e s e  i s  
hump-back o r  h un ch -b ack  -  k y p h o s i s  a s  i t  i s  c a l l e d . I n  i t  t h e  
S p ine  i s  b e n t  backw ards and a  hump i s  d e v e lo p e d  i n  th e  d o r s a l  
and lu m b a r  p a r t s , w i t h  t h e  u s u a l  co m p en sa to ry  c u rv e  below  i t  
fo rw a rd s  ; t h e  norm al c u rv e  i s  i n c r e a s e d  i n  th e  c e r v i c a l  p a r t  o f  
t h e  s p in e  and th e  head  seems t o  s in k  upon  tîie  s h o u l d e r s , a  p e c ­
u l i a r  a t t i t u d e  b e in g  p e r f o r c e  assum ed .T he  f a c e  may even be d i r ­
e c t e d  upw ards by t h i s  backw ard  fa], l i n g  o f  t h e  he a d .  I t  i s  Im p o r t  
- a n t  t h a t  t h i s  c o n d i t i o n  be n o t  c o n fu s e d  w i th  th e  c a r i e s  o f  t h e  
s p in e  w h ich  u s u a l l y  r e s u l t s  from t u b e r c u l o s i s  -  i . e . ,  w i th  
P o t t ’ s d i s e a s e .B u t  i n  th e  r i c k e t y  c u r v a t i o n  t h e r e  i s  more ro u n ­
d ing  and an a b sen c e  o f  t h e  sh a rp  a n g u la r  p r o j e c t i o n  s e e n  in  
t u b e r c u l a r  s p i n a l  d is  e a se  . F u r t h e r , i f  th e  c h i l d  be l a i d  on i t s  
b e l l y  and l i f t e d  up by t h e  l e g s ,  t h e  c u r v a t u r e  o f  t h e  s p i n e ,  i f  
due to  r i c k e t s , w i l l  s t r a i g h t e n  ou t and d i s a p p e a r jw h e r e a s  t h i s  
phenomenon i s  no t  seen  i n  s p in a l  consu .m p tio n .H o lt  m a i n t a i n s  t h ­
a t  m arked l a t e r a l  c u r v a t u r e  i n  c h i l d r e n  who a r e  n o t  o v e r  t h r e e  
y e a r s  o f  age i s  u s u a l l y  due to  r i c k e t s , f o r  th e  r e c o g n i t i o n  o f  
w hich  th e  h i s t  or)/ o f  t h e  c a s e  and th e  c o n d i t i o n  o f  th e  m u s c u la r  
sy s te m  w ould  a lso  b e  o f  im p ortan ce  .N e v e r t h e l e s s , i t  som etim es 
h appens  t h a t  P o t t ’ s d i s e a s e  and r a c h i t i c  c u r v a t io n  e x i s t  t o g ­
e t h e r  a t  t h e  same t i m e , w i t h  d i a g n o s t i c  c o n fu s io n  a s  a  r e s u l t .
I n  some c a s e s  t h e r e  i s  a  b le n d in g  o f  s c o l i o s i s  w i th  k y p h o s i s  -  
k y p h o s c o l i o s i s , as  i t  i s  t e r m e d .S c o l io e à s  a lon e  m-iy be o b s e rv e d ;  
i f  t h e  i n f a n t  s i t s  on th e  m o th e r ’ s r i g h t  a rm , th e  t r u n k  c u rv e s  
t o  t h e  l e f t  s i d e  and v i c e  v e r s a .K y p h o s c o l i o s i s  may com press th e  
lu n g  and g iv e  r i s e  t o  c o l l a p s e  of the  o rg a n .T h e  h u rp -b a c k  and 
s c o l i o t i c  d e fo rm i ty  may be a p p r e c i a t e d  by p l a c i n g  th e  c h i l d  i n  
t h e  p ro n e  p o s i t i o n  and em ploying g e n t l e  t r a c t i o n  on th e  l e g s .  
Many o f  th e  c a s e s  p r e s e n t  su c h  d e f o r m i t i e s  f o r  l i f e . R a c h i t i c  
c h i l d r e n  som etim es com pla in  o f  s p i n a l  p a i n ,  a  symptom common i n  
o t h e r  d i s e a s e s  w hich  s h o u ld  no t  be c o n fu s e d .E w a r t  ( B l i t  . J o u r .  
C h i l . D i s .  , i i , 1 5 7 ) d w e l l s  upon th e  f l e x i b i l i y t  o f  t h e  ^ i n e  se e n  
d u r in g  e a r l y  l i f e  and shows t h a t  i t  a s s i s t s  g r e a t l y  i n  t h e  r e ­
s p i r a t o r y  f u n c t i o n  and a t  t h e  same t im e  g iv e s  p r a c t i c e  t o  th e  
m u s c le s ,w h ic h  in  l a t e r  l i f e  w i l l  h o ld  t h e  body e r e c t . I n  th e  
a d u l t  t h e  sp in e  i s  a  f i rm  bony co lu m n ,b u t  i n  t h e  i n f a n t  i t  i s  
a  f l e x i b l e  r o d  c a p a b le  o f  v e rm ifo rm  w r i t h i n g  m ovem ents ,w hich  
become v e r y  n o t i c e a b l e  when e x a g g e ra te d  b r e a t h in g  movemehts 
a r e  p r e s e n t  from any c a u s e ,  any d e fo rm i ty  o f  t h e  c h e s t , a s  i n  
r i c k e t s , o r  o b s t r u c t i o n  to  t h e  p r o p e r  p e r fo rm a n c e  o f  r e s p i r a t i o n  
r e a c t i n g  w i th  m a l ig n  e f f e c t  upon th e  c h i l d ’ s v e r t e b r a l  colum n. 
I n  a l l  c a s  e s ,  p a r t i  c u l a r l y  i f  i n  d i a g n o s t i c  d o u b t , s e a r c h  s h o u ld  
be  made f o r  th e  p r e s e n c e  o f  a d e n o id s  i n  t h e  n a s o p h a r jm x ,a s  t h e y  
a r e  n e a r l y  a lw ays fo u nd  and p ro v e  s u g g e s t i v e .
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In  m ost c a s e s  o f  r i c k e t s  t h e r e  i s  l i t t l e  o r  no d i a g n o s t i c  
d i f f i c u l t y , p a r t i c u l a r l y  i f  t h e  v a r i o u s  o s s e o u s  a n o m a lie s  o f  
t h e  h e ad  and c h e s t  and l i m b s , th e  l a t e n e s s  o f  w a lk in g , t h e  h e a d -  
s w e a t in g ,  t h e  n e rv o u s  d i s o r d e r s  and t h e  g e n e r a l  n u t r i t i o n a l  p e r ­
v e r s i o n  be b o rn e  i n  m ind ,T he  c o n t r a r y  i s  t h e  c a s e ,h o w e v e r , i n  
t h e  e a r l y  i n d e f i n i t e  c a s e s  o f  a t y p i c a l  e v o l u t i o n ;  and t h e  same 
o b t a i n s  i n  c a s e s  i n  w h ich  o n ly  one p a r t  o f  t h e  body o r  some 
p a r t i o u i a r j / t i s s u e  i s  a f f e c t e d ,T h u s  , i t  mav happen t h a t  t h e  o n ly  
d i s o r d e r  w hich th e  v e r y  young i n f a n t  p r e s e n t s  i s  c o n s t i p a t i o n  
w i t h  some a n a e m i a ; n e v e r t h e l e s s , th e  p e r s i s t e n c e  o f  su c h  sh o u ld  
r a i s e  a  s u s p i c i o n  o f  t h e  d i s e a s e  i n  t h e  a b se n c e  o f  a p p a r e n t  
c a u s e ,T h is  rem ark  a p p l i e s  a l s o  w i t h  e q u a l  f o r c e  t o  th e  d e v e lo p ­
ment o f  i n e x p l i c a b l e  c a t a r r h s  o f  th e  r e s p i r a t o r y  and g a s t r o ­
i n t e s t i n a l  mucous membranes -  no t  a  few o f  t h e s e  c a s e s  s u f f e r ­
ing  ;|gBr]petually from  c o l d s ,m i l d  a t t a c k s  o f b r o n c h i t i s  or b ro n -  
chopneirm on ia ,w ith  p e rh a p s  r e p e a t e d  a t t a c k s  o f  i n d i g e s t i o n  or 
bowel in f la m m a t io n  and even  g l u t t o n y  .T h ere  may a l s o  be s u g g e s t ­
iv e  symptoms o b se rv e d  i n  c o n n e c t io n  w i t h  t h e  nervous sy s te m , 
such  a s  n o c tu r n a l  r e s t l e s s n e s s , h e a d - s w e a t i n g , n i g h t - t e r r o r s ,  
d i s l i k e  o f  b e d c l o th e s  and c o n v u l s io n s , w iiich l a t t e r , o c c u r r i n g  i n  
an  a p p a r e n t l y  h e a l t h y  c h i l d  a f t e r  th e  age o f  s i x  m onths a r e  
u s u a l l y  i n d i c a t i v e  o f  r i c k e t s  when n o t  r e f e r a b l e  t o  t e e t h i n g  
o r  s i m i l a r  i a r i t a t i v e  n e u r o s e s , I t  i s  v e r y  n e c e s s a r y  t h a t  to o  
much im p o r ta n c e  s h o u ld  no t be a t t a c h e d  to  t h e  f a t n e s s  o f  th e  
c h i l d ,  t h i s  b e in g  no c r i t e r i o n  o f  t h e  a b sen c e  o f  r i c k e t s , d e s ­
p i t e  t h e  a s s u r a n c e s  o f  p a t e n t  m ed ic in e  v e n d o rs  and  t r u s t f u l  
m o th e rs  a s p i r i n g  to  p r i z e s  a t  baby-show s .On th e  o t h e r  h an d , i t  
i s  j u s t  a s  i m p o r t a n t ^ o  n o te  t h a t  è à i a c ia t io n  i s  no c e r t a i n  
s i g n  o f  r i c k e t s , a s  t h e  p a t i e n t  may be much a t t e n u a t e d  by  m a ra s ­
mus w i th o u t  th e  fo rm e r  t a i n t  .A c c o rd in g  t o  E u s ta c e  S m ith ,  " th e  
h e a d ,  e lo n g a te d  from  b e f o r e  backw ards ; t h e  s q u a r e ,  s t r a i g h t , prom­
i n e n t  fo r e h e a d ;  th e  sm a ll  f  ac e ; t h e  b e ad e d  r i b s ;  th e  deform ed 
c h e s t ; t h e  t w i s t e d , d i s t o r t e d  l i m b s ; t h e  im m o b i l i ty  and qm ie t o f  
t h e  l i t t l e  c r e a t u r e  a s  he  s i t s  -  i f  h e  can  s i t  -  w i th  bowed 
s p in e  and h e ad  th row n  b a c k ,g a z in g  a ro u n d  him  w i th  v a c a n t  e y e s ;  
a l l  t h e s e  c h a r  a c te  r  i s  t icy sy m p to m s l e a v e  no room f o r  doubt a s  
t o  t h e  n a tu r e  o f  th e  disease*,*It i s  t h e  a t t e n u a t e d  f o r m s , th e  
p a r t i a l  v a r i e t i e s  and  th e  i n i t i a l  s t a g e  o f  t h e  m alady  w hich  
r e q u i r e  c l o s e  à i i s td ÿ t ig a t io n  b e f o r e  r i c k e t s  can  be d ia g n o s e d  
w i t h  so m e th in g  l i k e  c e r t a i n t y , T h e  p a r e n t s  th e m s e lv e s  may n o t  
s u s p e c t  t h e  p r e s e n c e  o f  t h e  a f f e c t  io n ;  f o r ,  a s  s t a t e d  t h e  f a t n e s s  
o f  t h e  i n f a n t  i s  t h e i r  g r e a t  p r i d e ,T h e  ab sen c e  o f  t e e t h , o f t e n  
a t  a  l a t e  a g e , i s  a p t  t o  be  r e g a r d e d  a s  n o th in g  v e r y  u n u s u a l , o r  
a t  l e a s t  by no means h a r m f u l ,p a r t i c u l a r l y  i f  t h e  f a m i ly  t r a d ­
i t i o n  i s  t o  th e  same e f f e c t . I n  s h o r t , n o  a la rm  i s  c r e a t e d  u n t i l  
som eth ing  d e f i n i t e  o f  th e  m o r b i f i c  k i n d  o c c u r s , I b  i s  a  good 
r u l e  t h a t , i f  t h e  n i n t h  month p a s s e s  w i th o u t  a  t o o t h  b e in g  c u t ,  
t h e  c a u se  sh o u ld  be c a r e f u l l y  i n v e s t i g a t e d  and w i l l  n o t  i n f r e ­
q u e n t ly  be  fo u n d  to  be r i c k e t s , T h e  f i r s t  t h i n g  t h a t  a la rm s  t h e  
m o th e r  i s  u s u a l l y  d e la y  i n  w a l k i n g ; i t  i s  p a r i a y s i s  she now 
f e a r s , t h o u g h  p r o f e s s i o n a l  e x a m in a t io n  d e m o n s t r a te s  th e  f a c t  
t h a t  t h e  m o to r  n e rv e s  a re  n o t  d i s e a s e d ,  as  t h e  mus c l  e s ,  th o u g h  
weak and f l a b b y , a r e  c a p a b le  o f  a c t i o n  and t h e r e  a r e  o t h e r  s ig n s  
o f  r i c k e t s  p o s s i b l y  i n  e v id e n c e  w h ich  she h a s  o v e r lo o k e d ,T h e  
r e f l e x e s  a r e  norm al i n  t h e s e  c a s e s  and t h e r e  h as  been  a  g r a d u a l  
O hs e t  o f  o sseo u s  a f f e c t i o n s  .B ead ing  o f  th e  r i b s , t h o u g h  v e r y  
common i n  t h i s  d i s e a s e , i s  n o t  c e r t a i n  p r o o f  o f  i t s  p r e s e n c e , a s  
i t  may be foun d  i n  norm al c h i l d r e n  soon  a f t e r  b i r t h  from  some 
n o n - r a c h i t i c  c a u se ,T h e  s o f t e n i n g  o f  t h e  c r a n i a l  b o n e s ,w i th  
t h i n n i n g  o f  t h e i r  edges  and  s e p a r a t i o n  o f  t h e  s u t u r e s ,p a r t i c ­
u l a r l y  i f  a c c o n ^ a n ie d  by  a  y i e l d i n g  u n d e r  p re s su .re ,m a y  be  r e ­
g a rd e d  a s  s u g g e s t iv e  ô f  r i c k e t s , H o l t  ( D i s , o f  ChSLLd. ,p  ,267) s a y s  
t h a t  " th e  m o s t ' in rp o r ta n t  symptoms f o r  d i a g n o s i s  a r e  sw e a tin g  o f  
t h e  h e a d , c r a n i o t a b e s , g r e a t  r e s t l e s s n e s s  a t  n i g h t , d e la y e d  d e n t ­
i t i o n  a n d /e n la r g e d  f o n t a n e l l e , A l l  t h e s e  s e p a r a t e l y  may m ean ' 
som eth ing  e l s e , b u t  c o l l e c t i v e l y  th e y  can  mean n o th in g  b u t  
r i c k e t s  " I f  i t  i s  c a r e f u l l y  remembered t h a t  t h e  l a t t e r  i s  a  con­
s t i t u t i o n a l  d i s e a s e , w i t h  a  slow  an d  i n s i d i o u s  o n s e t  and n o t  
m e re ly  an a f f e c t i o n  c o n f in e d  t o  th e  o s s e o u s  s y s te m , th e  d ia g n o ­
s i s  w i l l  be  made i n  i t s  e a r l i e r  s t a g e s  and t h e  a f f e c t i o n  a r r e s ­
t e d  b e f o r e  pe rm anen t d e fo rm a t io n  o r  d w a rf in g  o f  t h e  body o c c u r .
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I t  h a s  o f t e n  been my e x p e r i e n c e  to  f i n d  t h a t  i n f a n t s  s u f f e r  
from c o n t i n u a l  g a s t r i c  d i s o r d e r s  i n  e a r l y  l f # e  due t o  im proper 
f e e d i n g ; i n  t h e s e  c a s e s  i t  i s  o f t e n  im p o s s ib le  t o  d i s c o v e r  any 
s i g n s  o f  r i c k e t s , b u t  I ,  n e v e r t h e l e s s , en d eavo u r  t o  keep a  c a r e ­
f u l  w a tch  upon th e  c h i]  d and warn t h e  m o th e r  t h a t  p e r s i s t e n t  
im p ro p e r  o r  e x c e s s iv e  f e e d in g  may p ro d u c e  m aln u t r i t i o n , w hich  
w i l l  i n e v i t a b l y  o c c a s io n  t h e  deve lopm en t o f  t h e  d i s e a s e  i n  
q u e s t i o n . I n  no c a s e  do I  f e e l  s a t i s f i e d  i f  t h e  c h i l d  i s  m e re ly  
f a t  and p u t t i n g  on w e ig h t  when i t s  t i s s u e s  a re  f^-abby and tiie  
t e e t h  a r e  n o t  b e in g  cu t  a t  f e g u l a r  i n t e r v a l s , o r  when s ta n d in g  
o r  w a lk in g  a re  d e l a y e d ; i n  su ch  c a s e s  I  f e e l  j u s t i f i e d  i n  mak­
in g  a p r o v i s i o n a l  d i a g n o s i s  o f  r i ( 3l<ets a t  l e a s t . I n  a c t u a l  p r ­
a c t i c e  I  have found  i t  v e ry  u s e f u l  t o  make a  s o r t  o f  t a b u l a t ­
io n  o f  th e  c a r d i n a l  symptoms o f  r i c k e t s  and commit than:' t o  
m em ory,w ith  a  v iew  to  ru n n in g  o v e r  them  when exam in ing  a  c a s e ;  
i n  su c h  a  v;ay l i t t l e  o f  im p o r ta n c e  i s  m is s e d  and  much u s e f u l  
i n f o r m a t io n  i s  fo r th c o m in g  i n  many i n s t a n c e s .T h u s ,  anaem ia  i s  
a  c o n s t a n t  and e a r l y  sy rp to m  a n d , i n  t h e  s e v e r e  forms o f  r i c k e t s  
t c u t e  S p le n ic  anaem ia  may be o b se rv e d ,T h e  c h i l d ' s  c h e s t  i s  
n a r r o w , th e r e  i s  b e a d in g  o f  th e  r i b s ,H a r r i s o n ' s  g ro o v e  and  prom­
in e n c e  o f  t h e  s te rn u m ,w ith  c e n t r a l  d e p re s s io n ,m a y  be n o t i c e d .  
The am alady i s  r a r e l y  c o n g e n i t a l  and  i s  u s u a l l y  e n c o u n te re d  
a f t e r  t h e  s i x t h  m onth o f  l i f e , C o n s t i p a t i o n  may be p r e s e n t , b u t  
i s  by no means a  r e g u l a r  f e a t u r e  o f  t h e  d i s e a s e .  D e n t i t i o n ,  as 
we have  s e e n , i s  d e la y e d  i n  th e  m a j o r i t 3/" o f  i n s t a n c e s .T h e  e p i ­
p h y s e s  a r e  e n l a r g e d , t h e  e x t r e m i t i e s  bowed and s t u n t e d  and 
t h e r e  may be p ro m in e n t  s w e l l in g s  o r  t u b e r c l e s  on t h e  lo n g  bones 
A l l  p a r t s  o f  t h e  body a r e  u n i f o r m ly  a f f e c t e d , a s  a  r u l e , t h o u g h  
t h e r e  may be  s p e c i a l  s h o r t e n in g  o'^ t h e  lo w e r  l im b s  and perm an­
e n t  dw arfism  i n  l a t e r  life as  a  r e s u l t  t h e r e o f  .The f a c e  a p p e a rs  
t o  be sm a ll  and i l l - d e v e l o p e d  i n  c o iy p a r isen  w i th  the  h e a d , th e  
sh ape  o f  which l a t t e r  i s  sq u a re  and  b o x - l i k e , w i t h  p ro m in e n t  
p a r r o t ' s  nodes and som etim es p a t c h e s  o f  c r a n i o t a b e s  and  a  b a ld  
a r e a  on t h e  o c c i p i t a l  bone c o v e r in g ,T h e  hand i s  normal i n  s i z e ,  
b u t  may show K o p l i k ' s  bowing o f  t h e  f i n g e r s , o r  th e  b e a d in g  o f  
H e u ra th ,  and  a  l i k e n e s s  to  a  n i n e p i n  may be c r e a t e d  by  t h e  
t h i c k e n i n g  o f  t h e  t e r m in a l  p h a la n g e s ,T h e  a n t e r i o r  f o n t a n e l l e  
i s  widel^r p a t e n t  and l a t e  i n  c l o s i n g ,T h e r e  i s  p r o f u s e  sw e a t in g  
o f  t h e  h e a d  and neck a t  n i g h t , a s  v ;e l l  a s  r e s t l e s s n e s s  and o t h e r  
n e rv o u s  d i s o r d e r s  i n  c e r t a i n  i n s t a n c e s , The m en ta l  f a c u l t i e s  
a r e  a p t  t o  be l a t e  i n  t h e i r  d e v e lo p m e n t ,b u t , th o u g h  t h e  c h i l d  
may be  l a t e  i n  t a l k i n g , i t  may be  q u i t e  o f  t h e  a v e ra g e  i n t e l l ­
ig e n c e  i n  l a t e r  l i f e , T h e  s k i n  i s  n o t  alv/ays a f f e c t e d ;  t h e  r e  may 
be  much d e p o s i t i o n  o f  f a t  o r  e r u p t i o n s  from  e x c e s s iv e  p e r s p i r ­
a t i o n  o r  g a s t r o i n t e s t i n a l  c o m p l i c a t i o n s .T h e r e  may be c u r v a t u r e  
o f  th e  s p in e ,w h ic h  i s  u s u a l l y  o f  th e  n a t u r e  o f  k y p h o s i s  o r  a  
l o n g  hum p.In  most c a s e s  t h e  t e m p e r a tu r e  i s  n o rm a l ;b u t  i n  t h e  
p r e s e n c e  o f  c o m p l ic a t io n s  t h e r e  m.ay b e  p y r e x i a , t h o u g h  a  su b n o r ­
mal b o d y -h e a t  may be seen  l a t e  i n  t h e  d i s e a s e .T h e  p a t i e n t  i s  
l a t e  i n  m aking e f f o r t s  a t  s t a n d in g  o r  w a lk in g  and th e  e n t i r e  
m u s c u la r  33/^ s tem  seems to  be v e r y  w eak . T hese  p rincipeQ . symptoms 
a r e  o f  g r e a t  im p o rtan ce  â a  r e g a r d s  -
d ie b t o bSjtial d ia g n o s is
A c h o n d ro p la s ia
T h is  c o n d i t i o n  may be d e f in e d  as  a  l a c k  o f  d e v e lo p m e n t  o f  
c a r t i l a g e ,  a c h o n d ro p la s y  b e in g  p a r r o t ' s  d e s i g n a t i o n  f o r  a  form  
o f  f o e t a l  r i c k e t s  i n  w hich  t h e  l im b s  a r e  s h o r t , t h e  c u rv e s  o f  
t h e  bon es  e x a g g e r a t e d ,w i t h  an  a b se n c e  o f  t h e  p r o l i f e r a t i n g  
zone o f  c a r t i l a g e  a t  th e  j u n c t i o n  o f  t h e  e p ip h y s e s ; t h e  c h i l d r e n  
a r e  g e n e r a l l y  s t i l l - b o r n  and t h e  c o n d i t i o n  i s  m et u n l i k e  f o e t a l  
c r e t i n i s m .  .The t r u n k  i s  normal ,b u t  o f  a  s i z e  more s u i t e d  t o  an 
i n d i v i d u a l  o f  l a r g e r  s t a t u r e ; t h e  l im b s  a re  e x c l u s i v e l y  a f f e c t e d  
by dw arfism  and th e  s h o r t n e s s  o f  t h e  arms and l e g s  i s  p a r t i c u l ­
a r l y  s t r i k i n g  i n  com p ariso n  w i th  t h e  t e a t  o f  th e  %ody w h ich  i s  
o f  norm al l e n g t h ,T h e  u p p e r  l im b s  a p p e a r  t o  have  t h e i r  a t t a c h -  
r o t t s  a t  a l e v e l  more p o s t e r i o r  t h a n  u s u a l  and seem t o  hang 
back c o n s i d e r a b l y , t h e r e  b e in g  a  t e n d e n c y  t o  h o ld  th e  arms away 
from  t h e  b o d y .T h ^ e  i s  no t h i c k e n i n g  o f  t h e  e p ip h y s e a l  c a r t i l a ­
g e s .T h e  hand  i s  s m a l l , s q u a r e  and  re d u c e d  i n  a l l  i t s  d im e n s io n s ;  
t h e  f i n g e r s  a r e  a lm ost o f  e q u a l  l e n g t h ; t h e  l a s t  p h a la n g e s  o f  
t h e  m id d le  and in d e x  f i n g e r s  d iv e r g e  and c o n s t i t u t e  t h e  c h a r a c ­
t e r i s t i c  " t r i d e n t  han il 'T he  fa c e  i s  no t  r e l a t i v e l y  sm a ll  and  th e  
b r i d g e  o f  t h e  n ose  i s  b u lb o u s ; th e  f e a t u r e s  a r e  l a r g e  and  d e n t ­
i t i o n  i s  o f  normal e v o lu t i o n ; t l i e  n o s t r i l s  a r e  g a p in g  and th e  
end o f  t h e  n ose  i s  b u lb o u s  a l s o .T h e  h e a d  i s  o f  l a r g e  s i z e  an d .
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i n  v iew  o f  t h e  s h o r t n e s s  o f  t h e  l i m b s , g i v e s  the i n d i v i d u a l  a  
p e c u l i a r  a p p e a ra n c e  .The shape  o f  t h e  h e ad  i s  n o t  u n l i k e  t h a t  
o f  h y d r o c e p h a lu s ,b e in g  g l o b u l a r ,w i t h  m arked f r o n t a l  and p a r i ­
e t a l  b o s s e s .T h e  c l o s u r e  o f  th e  a n t e r i o r  f o n t a n e l l e  i s  d e la y e d .  
M enta l i i rp a irm e n t  may no t be  v e ry  m a rk e d ,th o u g h  th e  p a t i e n t  i s  
a p t  t o  be somewhat c h i l d n e s s ,w i t h  tJie s t a b i l i t y  o f t h e  ne rvou s  
sy s tem  e a s i l y  u n b a la n c e d .T a y lo r ( îT e rv .D is  . o f  C h i ld .  ,p  ,343) s a y s  
t h a t  , th e  usural s t a n d a r d  o f  i n t e l l i g e n c e  o f  t h e s e  p a t i e n t s  i s  
low  and j u s t i f i e s  t h e  o p in io n  t h a t  m ost o f  them a re  weakminded; 
w hereas  e q u a l ly  com peten t o b s e r v e r s  a ff in r -  t loa t an a c t u a l  s lm r -  
p n e s s  o f  i n t e l l i g e n c e  may be e n c o u n te re d .T h e  t e r r p e r a tu r e  u s u a l l  
- y  re m a in s  norm al and no m arked anaem ia  i s  f o u n d ,a s  a  r u l e . T h ­
e r e  a r e  no derm ic a n o m a l ie s , th o u g h  t h e r e  ma:y be a  redundanc^^ 
o f  t i s s u e  p r o d u c t i v e  o f  f o l d s  abou t th e  l e g s ,T h e  c h e s t  i s  u s u ­
al 13  ^ w e l l  form ed and o f  nomial d im ensi ons ; t h e r e  may be some 
b e a d in g  o f  t h e  r i b s  from p e r i o s t e a l  o v e rg r o w th ,o r  a f f e c t i o n  o f  
t h e  p e r io s te u m  may l e a d  to  d isp la c e m e n t  o f  t h e  c a r t i l a g e  .T h e re  
i s  m arked l o r d o s i s  o f  t h e  s p in e  ifi th e  lu m b ar  r e g i o n , t o g e t h e r  
w i th  a  t i l t i n g  upw ards and backw ards o f  tbje p e l v i s . T h e r e  may be 
r e t a r d a t i o n  o f  th e  a r t  o f  w a l k i n g ; i n  g e n e r a l , t h e  developm ent 
o f  t h e  m u s c u la r  s^rstem i s  n o t  u n s a t i s f a c t o r y . C o n t r a s t i n g  t h e ­
se  f a c t s  w i th  t h e  c a r d i n a l  symptoms o f  r i c k e t s  above enum erat ed 
no d i a g n o s t i c  d i f f i c u l t y  s h o u ld  be e x p e r i e n c e d .
C re t  in lsm
T h is  i s  an  endem ic (som etim es s p o r a d ic )  d i s e a s e  c h a r a c t e r i ­
se d  p â f t é t ù b a r l y  by g o i t r e  and a  c o n d i t i o n  o f  p h ^ r s i c a l ,p h y s i o l ­
o g ic  and Fient a l  d e g e n e ra c y  and n o n -d e v e lo p m e n t , i t s  s u b j e c t s  
seldom  re a c h in g  f i v e  f e e t  i n  h e ig h t ;T h e  s p o r a d ic  i s  t h e  co nge­
n i t a l  forr>' o f  myxoedema c h a r a c t e r i s e d  by  t h e  a b se n c e  o f  t h e  
t h y r o i d  g l a n d ,d i m in u t i v e n e s s  i n  s i z e , t h i c k n e s s  o f  n e c k , s h o r t n ­
e s s  o f  arms and l e g s ,p r o m in e n c e  o f  a b d o m e n ,la rg e  s i z e  o f  f a c e ,  
t h i c k n e s s  o f  l i p s , l a r g e  p r o t u b e r a n t  t o n g u e , i m b e c i l i t y  and  i d i o ­
c y ,  Anaemia i s  u s u a l l y  p r e s e n t  and t a k e s  on th e  c h lo r m t i c  ty p e  
o f  b lo o d  d i s o r d e r  w i th  d im in u t io n  in  t h e  p e r c e n t a g e  o f  haemog­
l o b i n , t h e  p a t i e n t  b e in g  o f  y e l l o w i s h - g r e e n  comipl e x io n .  The r e  i s  
g e n e r a l l y  o b s t i n a t e  c o n s t i p a t i o n , d a t i n g  from b i r t h , d u e  t o  i n f ­
i l t r a t i o n  o f  t h e  c o a t s  o f  th e  bow els  and  r e s i s t i n g  a l l  form  o f  
t r e a tm e n t  e x c e p t  t h e  a d m in is t  r a t i  on o f  t h y r o i d  g la n d ,T h e  l im b s  
a r e  more a f f e c t e d  th a n  any o t h e r  p a r t  o f  t h e  b o d y ; th e y  a re  
s h o r t e r  th a n  no m a l  and t h e r e  may be s l i g h t  c u r v a t u r e  o f  t h e  
b o n e s .  W alking  i s  l a t e  and c o o r d i n a t i o n  p o o r , t h o u g h  t h e r e  i s  
no d e f i n i t e  p a r a l y s i s , bu t  e n fe e b le m e n t  o f  t h e  m u sc le s .T h e  
g e n e r a l  p r o p o r t i o n s  a r e  of i n f a n t i l e  ty p e ,T h e  hand  i s  f l a t  and 
s p a d e - l i k e , u s u a l l y  c o ld  and b l u e , w i t h  s h o r t  and stum py f i n g e r s  
and a  p u f f y  and oedem atous s k in .T h e  h e ad  i s  o f  sm a ll  s i z e  and 
th e  h a i r  d r y , s c a n t y  and s h o r t , t h e  s c a l p  no t i n f r e q u e n t l y  b e in g  
o f  u n c le a n  a p p ea ra n c e  .The a n t e r i o r  f o n t a n e l l e  i s  l a t e  i n  c l o s ­
in g .T h e  b r id g e  o f  t h e  nose  i s  d e p r e s s e d , t h e  fo r e h e a d  i s  low , 
t h e  eyebrow s a r e  scan ty ;- ,the  p a l p e b r a l  a p e r t u r e  i s  na rrow  and 
im m o b i le , th e  l i p s  a r e  t h i c k  and  t h e  jaw  i s  p r o j e c t i n g . T h e  moutl 
i s  u su a l l^ r  open and from i t  p r o t u d e s  a  f l e s h y  to n gue^T h e  t e e t h  
a r e  l a t e  i n  making t h e i r  a p p e a ra n c e  and  l i a b l e  t o  e a r l^ r  d e ca y .  
The t h y r o i d  g la n d  i s  sm a ll  o r  a b se n t  i n  th e  s p o r a d i c  fo rm , 
u s u a l l y  e n la r g e d  i n  t h e  endemic .The p a . t i e n t s  e x h i b i t  some v a r ­
i e t y  a s  r e g a r d s  m en ta l  f a c u l t i e s  , som etim es b e in g  ÿaqgaÈvÈve, 
p l a c i d  and g o o d n a tu r e d , b u t  more o f t e n  r e s t l e s s , d e s t r u c t i v e  and 
v i c i o u s , t h e  m en ta l  c o n d i t i o n  b e i n g , a s  a r u l e , o n e  o f  c o n s i d e r a ­
b l e  b ack w a rd n ess ,U n i  e s s  u n d e r  t h y r o i d  t r e a tm e n t  th e  c r e t i n  r e ­
m ains  l i t t l e  b e t t e r  th a n  an i d i o t  and. even u n d e r  t h e  m ost f a v ­
o u r a b le  c o n d i t i o n s ,h e  s c a r c e l y  e v e r  a t t a i n s  a  norm al s t a n d a r d  
o f  i n t e l l i g e n c e . T h e  s k in  i s  h a r s h  and  d ry  a n d ,u n l i k e  t h e  r a c h ­
i t i c , t h e  c r e t i n  n e v e r  s u f f e r s  from  p e r s p i r a t i o n ; i t  shows th e  
c h a r a c t e r i s t i c  i n f l i t r a t i o n  o f  m yxoedem a,is  sw o lle n ,d n /-  and 
s c a l y  and  t h e r e  a r e  o f t e n  f a t t y  p a d s  i n  t h e  s u p r a c l a v i c u l a r  
r e g i o n s ; a s  i n  a c h o n d r o p l a s i a , t h e r e  may be  a  red u n d an cy  o f  t h e  
t i s s u e s  ab o u t t h e  l e g s , c a u s i n g  f o l d s  i n  t h e  s k i n  w hich  seem to o  
l a r g e  f o r  t h e  b o nes  i t  c o v e r s .N o t  i n f r e q u e n t l y  t h e r e  i s  kyph­
o s i s  o f  t h e  v e r t e b r a l  column, t o g  et h e r  wiidi m u s c u la r  w eakness  
and l a x i t y  o f  t h e  a r t i c u l a t i o n s  .The v o ic e  h a s  a  p e c u l i a r  n a s a l  
t o n e ,b e i n g  h a r s h  and  c r o a k in g ,T h e r e  i s  g r e a t  s e n s i t i v e n e s s  t o  
c o l d , t h e  t e m p e r a tu r e  b e in g  alvjays su b n o rm a l , th o u g h  am enable t o  
t h e  s p e c i f i c  t r e a tm e n t  .As f u r t h e r  a id s  t o  d i a g n o s i s  we have  
t h e  h i s  t o  13/ o f th e  c a se  and t h e  t h e r a p e u t i c  t e s t  m en tio n ed  
a b o v e .
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D e n t i t i o n
The p r e s e n c e  o f  ne rv ous  i r r i t a t i o n  from, t e e t h i n g  i s  some­
t im e s  s u g g e s te d  hy t h e  iSot uncommon a s s o c i a t i o n  o f  r i c k e t s  
w i th  c o n v u ls io n s  and n o c tu r n a l  r e s t l e s s n e s s , a s  w e l l  a s  t h e  
o t h e r  n e u ro s e s  nam ed .T e tany  and la ry n g is m u s  s t r i d u l u s  i n v a r i a h  
- l y  s u g g e s t  r i c k e t s  and a r e  n e v e r  r e f e r a b l e  t o  c u t t i n g  t h e  
t e e th ; w e  have a l s o  in  r i c k e t s  t h e  c h a r a c t e r i s t i c  sh ap e  o f  th e  
h e a d , t h e  c o n t r a c t e d  c h e s t  and  th e  o s se o u s  a f f e c t i o n s  of t h e  
e x t r e m i t i e s , s o  t h a t  t h e  d i a g n o s i s  s h o u ld  n o t  be lo n g  i n  d o u b t .
% ile p sy
T here  a r e  c a s e s  i n  w h ic h  th e  c o n v u ls iv e  s e iz u .re s  o f  r i c k ­
e t s  may be erroneously^ a s s ig n e d  t o  t h e  above a f  f  e c t i  on ; b u t  th e  
d i s t i n c t i o n  sh o u ld  be e f f e c t e d  by t h e  h i s t o r y  o f  t h e  c a se  and 
t h e  o r d e r  and c h a r a c t e r  o f  th e  spasm s.
F r a c t u r e
The ro u g h n e ss  and i r r e g u l a r i t y ^  o f  t h e  s u r f a c e  o f  t h e  bone 
c o n seq u e n t  upon g r e e n s t i c k  f r a c t u r e  may e x c i t e  a  s u s p i c i o n  o f  
r i c k e t s  ; but. c o n fu s io n  sh ou l d be o b v ia t e d  by r e c o g n i t i o n  o f , i n  
r i c k e t s , t h e  t h i c k e n i n g  o f  t h e  e p ip h y s e s  and th e  p r e s e n c e  o f  
su e h  o t h e r  symptoms a s  b e a d in g  o f  t h e  r i b s  and sw e a tin g  o f  th e  
h e a d ,a s  w e l l  a s  a  c a r e f u l  s t u d y  o f  th e  h is to ry /  and c i r c u m s ta n ­
c e s  o f  t h e  c a s e .
Hip D i s l o c a t i o n
The p r e s e n c e  o f  r i c k e t s  may som etim es be  s im u la t e d  by 
c o n g e n i t a l  d i s l o c a t i o n  o f  t h e  h i p ,  as t h e  c h i l d  i s  u s u a l l y  i n  
t h e  l a t t e r  k n o c k -k n e e d  and w a lk s  w i th  th e  t o e s  t u r n e d  in w a rd s .  
But i n  h ip  d i s l o c a t i o n  o f  c o n g e n i ta l  o r i g i n  t h e  h e ad  o f  t h e  
fem ur i s  found  to  be l y in g  b u tè M e  th e  a c e ta b u lu m  i n  t h e  i l i a c  
f o s s a  and  t h e  g r e a t  t r o c h a n t e r  i s  s i t u a t e d  a t  d i f f e r e n t  o r  
abnorm al l e v e l s ;  f u r t h e r , t h e  l a t t e r  can  u s u a l l y  be dravm upw­
a rd s  and down./ards w i th o u t  p a i n f u l  s e n s a t i o n s ,w h i c h ,o b v i o u s l y ,  
w ould  be im p o s s ib le  i n  th e  c a s e  o f  r a c h i t i c  d e fo r m i ty  o f  t h e  
t h i g h - b o n e . I n  a l l  c a s e s  o f  doubt c a re fu l ,  measuremients sh o u ld  
be t a k e n  o f  t h e  a f f e c t e d  l im b  and t h e  p a t i e n t  s u b m i t te d  t o  
s k i a g r a p h i c  e x a m in a t io n .
HydrocephaJ.ua
The p r e s e n c e  o f  c h ro n ic  h y d ro c e p h a lu s  i s  som etim es su gges  
- t e d  by t h e  l a r g e  s i z e  o f  t h e  r a c h i t i c  h e ad ;  b u t  th e  s q u a re  
one o f  t h e  ftusmer a f f e c t i o n  s h o u ld  n o t  be confounded  w i t h  th e  
g l o b u l a r  one o f  t h e  l a t t e r , w h i c h  a l s o  p r e s e n t s  a  g r e a t e r  w id ­
e n in g  o f  t h e  c u tu r e s  and f o n t a n e l l e s  and  shows a  g r e a t e r  d i s ­
p r o p o r t i o n  betw een th e  h ead  and  th e  f a c e ; t h e r e  i s  no s e n s a t i o n  
o f  t h i c k e n i n g  o f  t h e  bones o f  t h e  v a u l t  o f  t h e  s k u l l  on p a l p ­
a t i o n  a n d , i n  c o n t r a d i s t i n c t i o n  to  t h e  d e p r e s s e d  a n t e r i o r  f o n t ­
a n e l l e  o f  r i c k e t s , t h a t  open in g  i f  more p a t e n t  t h e ^ t h e  c a s e  o f  
a c c u m u la t io n  o f  l i q u i d  i n  tlae h e a d . I n  t h o s e  c a s e s  i n  w hich  th e  
m alady  commences a f t e r  f b n t a n e l l e  c l o s u r e  i t  may be im p o s s ib le  
t o  d i s t i n g u i s h  th e  two c o n d it io n s ,a n y rb h in g  l i k e  c e r t a i n t y  o f  
d i s t i n c t i o n  o n ly  b e in g  a c h ie v e d  when t h e r e  o c c u r  eéglis o f  
p r e s s u r e  from  i n c r e a s e d  t e n s i o n  o f  . f lu id  i n  th e  c e r e b r a l  v e n t ­
r i c l e s  .Winen t h e  two d i s e a s e s  c o - e x i s t  t h e  d i a g n o s i s  i s  a ls o  
f a r  from  e asy  ; bu t  h y d ro c e p h a lu s  may be e x c lu d e d  so lo n g  a s  
t h e r e  i s  d e p r e s s io n  of t h e  a n t e r i o r  f o n t a n e l l e  ob se rv e  d j  f u r  th e  
- r  a s s i s t a n c e  may be d e r i v e d  from t h e  p r e s e n c e  o f  r icke ty^  chan 
- g e s  i n  o t h e r  p a r t s  o f  th e  body a n d , f i n a l l y , t h e  d i a g n o s i s  
sh o u ld  be a cc o m p lish e d  a u t o m a t i c a l l y  by  t h e  o b s e r v a t i o n  o f  p ro  
- g r e s s i v e  enlargement, o f  t h e  head  i n  h y d r o c e p h a lu s .
Marasmus
The above and v a r io u s  d i s e a s e  c a c h e x ia s  a r e  a p t  t o  o c c a s ­
io n  some d i a g n o s t i c  d i f f i c u l t y  i n  t h e  c a s e  o f  t h e  s u p e r f i c i a l  
o b s e r v e r .T h e r e  may be some u n c e r t a i n t y  o f  r e c o g n i t i o n , f o r  i n ­
s t a n c e  , i f ,  d u r in g  th e  e v o l u t i o n  o f  r ic k  e t  s ,  th e  r e  h a s  been  p r o l ­
onged and acfxte g a s t r o i n t e s t i n a l  c a t a r r h , w i t h  t h e  u s u a l  s e v e r e  
w a s t in g  -  t h i s  b e in g  p a r t i c u l a r l y  t r u e  when i t  i s  im p o s s ib le  
t o  d e t e c t  en la rg em en t o f  t h e  e p ip h y s e s ,b e a d in g  o f  t h e  r i b s  or 
o sseo u s  d e f o r m i t i e s  i n  t h e i r  i n c i p i e n c e . B u t , i n  th e  c a s e  o f  mar 
-a sm u 8 ,a  p r e v i o u s l y  h e a l t h y  i n f a n t  commences t o  show p r o g r e s s ­
iv e  l o s s  o f  f l e s h  and  s lo w ly  w a s te s  away .The su b c u ta n e o u s  f a t  
d i s a p p e a r s , t h e  s k in  i s  dryr and i n e l a s t i c  and t h e  f a c e  i s  sm a ll  
and w izened  l i k e  an aged i n d iv i d u a l .T h e  r e c t a l  t e m p e r a tu r e  i s  
n o r m a l , th e  bow els a r e  i r r e g u l a r , t h e  s tom ach  i s  d i l a t e d , t h e  
a p p e t i t e  i s  enormous and y e t  s t a r v a t i o n  o f  th e  t i s s u e s  i s  o b s­
e rv e d .T h e  n e rv o u s  symptoms a re  t w i t c h i n g  o f  t h e  f a c e , r o l l i n g  
o f  t h e  y e b a l l s , l i c k i n g  a t  t h e  b e d c lo th e s  and c o n v u ls iv e  a t t a ­
cks  .S w e a t in g ,  i f  p r e s e n t , i s  g e n e r a l  a l l  o v e r  t h e  body , b u t  no t
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c o n f  in e d ,  as  i n  r i c k e t s , t o  t h e  head  and n e c k . I n  t i e  f i n a l  s t a g ­
es  o f  t] ie  d i s e a s e  t h e r e  may he oeden'a o f  t l ie  f a c e  and e x tre m ­
i t i e s , I t  i s  i m p o r t a n t , i f  - p o s s ib l e , t o  a v o id  c o n fu s io n  o f  t h e  
a f f e c t i o n  w i th  r i c k e t s , a s  t h e  m arasm ic c h i l d  i s  a b le  to  d i g e s t  
o n ly  .sm all amounts o f  f a t  a n d ,c o n t r a r ? /  to  th e  r a c h i t i c , r e q u i r ­
es a f a t - p o o r  d i e t  w i th  a g r a d u a l ,b u t  s l o w , i n c r e a s e  i n  t h e  p e r ­
c e n ta g e  o f  p r o t e i d , p a r t i c u l a r l y  t h e  s o l u b l e  a lb u m in s . I n  a l l  
i n s t a n c e s  t h e  h i s t o r y  and c i r c u m s ta n c e s  o f  t h e  c a s e  w i l l /  c a l l  
f o r  very,/ c a r e f u l  s tu d y  and  i t  i s  t h e r e f o r e  d e s i r a b l e  to  make 
t h e  d i a g n o s i s  p r o v i s i o n a l  a t  f i r s t .
Mongolism
T h is  i s  a  c o n g e n i ta l  a f f e c t i o n  o f  v e ry  s low  e v o lu t io n -  w i th  
anaem ia , t h e  p rom inence  o f  w h ich  i s  i n t e n s i f i e d  by th e  o c c u r r ­
ence  o f  s c a r l e t  p a tc h e s  on t h e  c h e e k ,g iv in g  th e  im p re s s io n  o f  
t h e  a p p l i c a t i o n  of ro u g e  .Exam inât io.n o f  th e  b lo o d  shows a  mar­
k e d  d im in u t io n  in  t h e  haem o g lob in  p e r c e n ta g e .T h e  lo n g  bones  a r e  
s h o r t e r  t h a n  norm al and t h e r e  i s  c o n s i d e r a b le  l a x i t y  o f  t h e  
,jo i n t s , w hich  a r e  u n u s u a l ly  l o o s e  and m o b i le ,o w in g  t o  th e  s l a c k ­
n e s s  o f  t h e  l ig a m e n t s  and i n c r e a s e d  to n e  o f  th e  m u sc le s  a c t i n g  
th e r e o n ,T h e  s u b j e c t s  o f  t h i s  d i s e a s e  a re  sm a ll  a t  b i r t h , b u t  
t h e y  a r e  no t i n v a r i a b l y  the  s u b j e c t  o f  c o n s t i p a t i o n  t h e r e a f t e r .  
The p a t i e n t s  a r e  u s u a l l y  s m i l in g  and g o o d - tem p ere d  and make 
s t r a n g e  g r i m a c e s ; t h e  s m i l in g  f a c e  o f  t h e  M ongo lian  i d i o t  seems 
t o  s u g g e s t  t h e  p o s s e s s i o n  o f  some s e c r e t  s o u rc e  o f  j o y , i n  m ark­
ed c o n t r a s t , i n d e e d , t o  t h e  s a d  co u n te n an c e  o f  th e  c r e t i n  su g g ­
e s t i v e  o f  t h e  h a rb o u r in g  o f  a  s e c r e t  s o r r o w . I f  t h e  c h i l d  a t t e -  
mp^ts t o  s m i le  th e  p e c u l i a r  w r in k l in g  o f  t h e  s k i n  o f  th e  f a c e  
makes t h e  e x p r e s s io n  more h o r r i d  th a n  p l e a s i n g .T h e r e  i s  a g r e a t  
te n d e n c y  t o  t h e  d e p o s i t i o n  o f  f a t  ab ou t th e  p e r i o d  o f  p u b e r t y .  
The h e ad  i s  b r a c h y c e p h a l i c , s m a l l  and s h o r t  a t  t h e  b a s e , t h e  a n t -  
t e r c p o s t e r i o r  and l a t e r a l  d i a m e te r s  b e in g  a lm o s t  e q u a l  .The o cc ­
i p u t  i s  f l a t t e n e d  and t h e r e  i s  a  f a l l i n g - i n  a t  t h e  t e m p l e s .A l l  
t h e  f o n t a n e l l e s  and s u t u r e s  rem a in  open l o n g e r  t h a n  norm al .The 
b r id g e  o f  t h e  nose  i s  d e p re s s e d  and t h e  a p e r t u r e  o f  th e  e y e l i ­
ds i s  a  lo n g  narrow  o b l iq u e  s l i t  a s  s e e n  i n  C h inese  n a t i v e s .
The mouth i s  sm a ll  and u s u a l l y  k e p t  o p e n ; th e  to n g u e  i s  l a r g e  
and p ro  t u  d in g  and n o t  i n f r e q u e n t l y  t h e  s u b j e c t  o f  f i s s u r e s .  The 
t e e t h  a r e  l a t e  i n  m aking t h e i r  a p p e a ra n c e  .The h ig h  a rc h e d  p a l ­
a t e  i s  a  s t r i k i n g  f e a t u r e  o f  t h e  d is  e a s e ;  th e  n a so p h a ry n x  i s  
sm a ll  and  t h e  c h i l d  g e n e r a l l y  s n o r e s  l o u d l y  when a s l e e p ,T h e  
hand  i s  sm a ll  and t a p e r e d ; t h e  se c o n d  p h a la n x  i s  sm a ll  and t h e r e  
i s  a p e c u l i a r  c ro o k in g  in w ard s  o f  th e  l i t t l e  f i n g e r  .T h e re  i s  
d e la y  i n  a c q u i r in g  th e  a c t  o f  w a lk in g  and , i n  t h e  a b se n c e  o f  
p r o p e r  management o f  t h e  l i m b s , l a c k  i s  pow er o f  c o - o r d i n a t i o n  
i s  o b s e rv e d ,T h e re  i s  a  c e r t a i n  amount o f  e n fe e b le m e n t  o f  t h e  
m e n ta l  f a c u l t i e s  i n  t h e s e  c a s e s ; t h o u g h  tlie  p a t i e n t  i s  l i v e l y ,  
i t  i s  a p t  to  be an im b e c i le  o r  an i d i o t  a n d , i n c o n t r a s t  t o  what 
o b t a i n s  i n  t h e  c r e t i n , t h e  a d m i n i s t r a t i o n  o f  t h y r o i d  g la n d  p r e p ­
a r a t i o n s  does no g o o d ; th e  g e n e r a l  c o n d i t i o n  i s  one o f  p l a c i d  
b a c k w a r d n e s s , th e  p a t i e n t  b e in g  q u i e t , n o t  a d d i c t e d  t o  cry/ing 
and  seldom  v i c i o u s .T h e  t e m p e r a tu r e  i s  su b n o rm a l , th o u g h  t h i s  
f e a t u r e  i s  not no p ro n o u n ced  and p e r s i s t e n t  a s  i n  c r e t i n i s m .  
T hese  i n d i v i d u a l s  a r e  n o t  i n f r e q u e n t l y  b o rn  w i t h  some d i s e a s e  
o f  th e  h e a r t ,  a  c l u b - f o o t  o r  an  i m p e r f o r a t e  a n u s .T h e re  i s  
u s u a l l y  a  norm al c u ta n e o u s  s u r f a c e ,n o  myxoedematous anom aly 
b e in g  observed ,S om e 6f  t h e  c a s e s  d ev e lo p  s q u i n t  o r  h av e  c o n t ­
in u o u s  n y s ta g m ic  r o l l i n g  movements o f  th e  e y e b a l l  s .  B e a r in g  
t h e s e  f a c t s  i n  m ind ,no  d i a g n o s t i c  c o n fu s io n  s h o u ld  b e  e x p e r ­
i e n c e d .
O s te o m a la c ia
T h is  a f f e c t i o n , b e i n g  one o f  a d u l t  l i f e , p r o g r e s s i v e  and o f  
p e c u l i a r  e t i o l o g y ,  sh o u ld  n o t  be  m is ta k e n  f o r  r i c k e t s . B y  chan ­
c e ,h o w e v e r ,  i t  may be seen  i n  c h i l d r e n  i n  t h e  form  o f  c o n s i d e r ­
a b l e  s o f t e n i n g  and  b e n d in g  o f  t h e  b o n e s ,b u t  w i th o u t  t h e  e r0 .a r -  
ged  e p ip h y s e s ,  r a c h i t i c  head  and o t h e r  f e a t u r e s  o f  t h e  e s s e n t ­
i a l l y  j u v e n i l e  d ise a se ,S o m e  o f  t h e s e  c a s e s , i t  may b e , a r e  p ro b a b ­
l y  v a r i e t i e s  o r  r e l a t i o n s  o f  t h e  a d u l t  malady; above  n am ed ,th o u ­
gh i n  c e r t a i n  i n s t a n c e s  a  c o n d i t i o n  l i k e  t h e  puppy e x p e r im e n ta l  
o s t e o p o r o s i s  may be  s e e n  i n  v e r y  young p e r s o n s  .A c a r e f u l  s tu d y  
o f  t h e  c a s e  i n  a l l  i t s  b e a r i n g s ,h o w e v e r , and t h e  c o u rs e  o f  
e v o l u t i o n  o f  th e  same sh o u ld  e l i m i n a t e  a l l  su c h  a p p a r e n t l y  con­
f u s i n g  c o n d i t i o n s  from  th e  d i a g n o s i s .
O s te o m y e l i t i s
I t  som etim es h appens t h a t  r i c k e t s  a f f e c t s  o n ly  one bone 
and t h e n  s y r p h i l i t i c  in f la m m a tio n  o f  bone o r  p e r io s te u m  may be
^0 4
s im u la te d ,B u t  a c u te  s e p t i c  o s t e o m y e l i t i s  g e n e ra ] . ly  commences 
a t  t h e  end o f  t h e  d i a p h y s i s  and t h e  r i s e  o f  t e m p e ra tu re ,a u ;^ p u r -  
a t i o n  and o t h e r  in f la m m a to ry  s ig n s  w i l l  soon  g iv e  a  c lu e  to  t h e  
n a tu r e  o f  th e  e x i s t i n g  a f f e c t  i o n  .When t h e  t i h i a  i s  a t t a c k e d ,  a  
c o n g e n i t a l  hone s ;y p l i i l i s  may he  s u g g e s te d .B u t  t h e  s y p h i l i t i c  
t i h i a  i s  n o t  c u r v e d ,h u t  sw ollen ,nodu l3c t ed and deform ed by gumm- 
a to u s  o r  o s s e o u s  d e p o s i t i o n s jw h e r e a s  i n  r i c k e t s  t h e r e  i s  a c t u a l  
c u r v a t u r e  o f  th e  bone , p a r t i c u l . a r l y  i n  i t s  lo w e r  t h i r d , a  s a b r e ­
l i k e  s t r u c t u r e  b e in g  fo rm ed .
p a r a l y s e s
The p a r a l y s e s  se en  a f t e r  an a t t a c k  o f  d i p h t h e r i a  i s  some­
t im e s  n o t  u n l i k e l y  t o  l e a d  to  an e r ro n e o u s  d i a g n o s i s  o f  r i c k e t s .  
The fo rm er  may o c cu r  i n  c a s e s  o f  a  m i ld  ty p e  when th e  t h r o a t  
symptoms have  been  o v e r lo o k e d  o r  were too  t r i v i a l  t o  c a l l  f o r  
e x a m in a t io n  and t r e a tm e n t  . B u t , i n  vkev/ o f  t h e  e x i s t i n g  l a r y n g e a l  
o r  p a l a t a l  à if lÿ iàèâ ti o n , t h e r e  i s  u s u a l l y  some s i t e r a t i o n  o f  th e  
c h i l d ' s  v o i c e  i n  th e  form o f  a  s o r t  o f  n a s a l  h o a r s e n e s s , t h e r e  
may be a  t o n e l e s s  cough and some r e g u r g i t a t i o n  o f  t h e  fo o d  t h r ­
ough th e  n o se ,N o t  a few o f  t h e s e  p a t i e n t s  dev e lo p  a  s q u i n t  and 
t h e  p a t e l l a r  r e f l e x  i s  u s u a l l y  l o s t , I n  r i c k e t s , h o w e v e r , t h e  
m u s c le s , th o u g h  y e a k , a r e  n o t  p a r a l y s e d , a s  th e  c h i l d  can  u s e  i t s  
l im b s  f r e e l y , t h e  d i s i n c l i n a t i o n  f o r  wa].king and g e n e ra l  d e b i l ­
i t y  b e in g  m e re ly  t h e  f e s u l t  o f  m u sc u la r  mal n u t r i t i o n , I n  s' o r t ,  
t h e  r a c h i t i c  c o n d i t i o n  i n  q u e s t io n  i s  b u t  a  p s e u d o p a r a l y s i s  
from  g e n e r a l  c o n s t i t u t i  ona l d e b i l i t a t i o n .
I n f a n t i l e  p a r a l y s i s ,  o r  a c t t e  a n t e r i o r  p o l i o m y e l i t i s ,m ay, 
i n  c e r t a i n  i n s t a n c e s , b e  s e t  down as r i c k e t s . T h e  fo rm er  o c c u rs  
d u r in g  t h e  f i r s t  o r  se co n d  o r  t h i r d y e a r  o f  l i f e , b e i n g  seldom  
se e n  a f t e r  t h e  f o u r t h  y e a r  o r  i n  grown-up p e r s o n s  .The a f f e c t i o n  
commences w i th  onoy a  v e r y  t r i v i a l  amount o f  t e m p e r a tu r e  r i s e ,  
w hich  ma]/ e sc a p e  a t t  e n t i o n j t h e r e  a l s o  may be  c o n v u l s i o n s , vague 
p a i n s , a r t h r a l g i a  and f o r m ic a t io n .T h e n  t h e r e  o c c u r  i n e r t i a  and a  
g e n e r a l  p a r a l y s i s ,w hich  l a t e r  g r a d u a J ly  d i s a p p e a r s , t o  f i x  i t s ­
e l f  upon  c e r t a i n  m u sc le s .N e x t  t h e r e  d e v e lo p s  a  f l a c c i d  p a r a l y ­
s i s  o f  one l e g  o r  a rm ,w i th  a b o l i t i o n  o f  t h e  r e : n e x e s ,p r e s e r v a t ­
io n  o f  s e n s a t i o n  and v e s i c a l  and  r e c t a l  f u n c t i o n s , -  s p h i n c t e r s  
b e in g  u n a f f e c t e d , -  w i th o u t  e s c h a r s  o r  t r o p h i c  d i s tu r b a n c e s .T h e  
lo w e r  l im b s  a r e  more o f t e n  p a r a l y s e d  t h a n  t l i e  u p p e r ; r a r e l y  do 
h e m ip le g ia  o r  c r o s s e d  p a r a l y s i s  o c c u r .A  s i n g l e  m u sc le  o r  s i n g l e  
g ro u p o f  m u sc le s  may be a f f e c t e d  e  e . g . , a n t e r i o r  m u sc le s  o f  th e  
l e g  o r  m u sc le s  o f  th e  c a l f . T h i s  l i m i t a t i o n  o f  a c t i o n  i s  n o t i c e d  
o n ly  a f t e r  t h e  l a p s e  o f  a  few w e e k s , th e  c h i l d  l im p in g ,d r a g g in g  
t h e  l e g  and r e f u s i n g  to  w a lk .T h e  j o i n t s  a r e  u n a f f e c t e d .A t  f i r s t  
t h e  c o n t r a c t i l i t y  t o  e l e c t r i c i t y  i s  d im in i s h e d  o r  a b o l i s h e d  and 
l a t e r  t h e  p a r a l y s e d  l im b s  ma^; become c o ld ,  p u r p l e , l i v i d  and m oi­
s t  .Som etim es u l c e r s  o r  e s c h a r s  accompany t h i s  l o c a l  a s p h y x ia .  
A tro p h y  i s  n o t  s e e n  b e f o r e  a  m onth o r  som etim es s i x  m onths ; th e  
m u sc le s  a r e  s o f t , f l a c c i d  and  e m a c ia t e d , th e  l im b  i s  t h i n n e r  th a n  
i t s  f e l lo w .T h e  a t r o p h y  o f  c e r t a i n  znuscles and t h e  b a d ly  b a l a n c ­
ed  a c t i o n  o f  t h e i r  a n t a g o n i s t s  r e s u l t  i n  bad  p o s i t i o n s , s u c h  a,s 
c lu b f o o t .T h e r e  maj; be abnormal m o b i l i t y  o f  t h e  j o i n t s , v /hich may 
t a k e  on th e  f l a i l  c h a r a c t e r s .T o  make up f o r  t h e s e  d e f e c t i v e  a t t ­
i t u d e s  o f  th e  e x t r e m i t i e s , t h e  s p in a l  column may be i n  l o r d o s i s  
o r  k^rphosis .The p r e s e n c e  o f  t h e  r e a c t i o n  o f  d e g e n e r a t io n  i n  t h e  
a f f e c t e d  m u sc le s  arid t h e  g e n e ra l  f e a t u r e s  o f  t h e  c a s e  sh o u ld  
s u f f i c e  to  make a  d i a g n o s i s  from r i c k e t s  e a s y .
P a r a p l e g i a  sh o u ld  g iv e  r i s e  to  no d i f f i c u l t y  i n  d i s t i n c t -  
i o n i a s  i n  r i c k e t s  t h e  power o f  movement o f  t h e  l e g s  i s  p r e s e n t ,  
t h e r e  a r e  no s ig n s  o f  d e g e n e r a t io n  and no g i r d l e  p a i n s .
The p o s s i b i l i t y  o f  th e  p r e s e n c e  o f  p s e u d o h y p e r t r o p h ic  p a r ­
a l y s i s  ma^/ be s u g g e s te d  i n  c e r t a i n  r i c k e t y  c a s e s  w i th  m arked 
l o r d o s i s , T h e  a f f e c t i o n  commences w i th  & l a c k  o f  pow er i n  t h e  
lo w e r  e x t r e m i t i e s , t h e  c h i l d  becoming e a s i l y  t i r e d , s p r e a d i n g  h i s  
f e e t  f a r  a p a r t , w a lk in g  b a d ly  and l e a d i n g  h i s  body back à f t t r  th e  
s t y l e  o f  l o r  do s i  s . L a t e r  t h e  p se u d o h y p e r t ro p h y  a - p e a r s , t h e  c a l v ­
es  e n la r g e  and become a s  h a r d  as  w o o d ,th e  t h i g h s , b u t t o c k s , s h o u l ­
d e r s  and arms t h e n  become a f f e c t e d ; t h e r e  may be a t r o p h y  o f  th e  
u p p e r  e x t r e m i t i e s  a t  t h e  same tim e  as  h y p e r t r o p h y  o f  t h e  c a l v e s .  
The d i s e a s e  may e x te n d  t o  t h e  f a c e  and t o n g u e ; i t  i s  n o t  i n f r e q ­
u e n tly ;  l i m i t e d  to  th e  c a lv e s  and a lw ays l e a v e s  th e  a n t e r o e x t e r ­
n a l  m u sc le s  o f  t h e  l e g , t h e  p e c t o r a l , t h e  rhom boid and t h e  c e r v i c ­
a l  m u sc le s  u n a f f e c t e d .T h e  h y p e r t r o p h y  r e a c h e s  i t s  maximun i n  
ab o u t a  y e a r  and a  h a l f  o r  tw o y e a r s , t h e n  th e  p a r s l y s i s  p r o g r ­
e s s e s , p r e v e n t s  w a lk in g  .and e x te n d s  t o  t h e  u p p e r  e x t r e m i t i e s , I f  
t h e  c h i l d  l i e s  down,he c a n  o n ly  r i s e  by  p l a c i n g  h i s  h an ds  on
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th e  t / . i g h s  and c l  amber ing up w i th  d i f f i c u l t y .  I n  th e  recum bent 
p o s i t i o n  th e  l o r d o s i s  d isa p p e a rs .W h e n  e r e c t  t h e  c h i l d  h a s  t o  h 
b a la n c e  h i m s e l f  to  m a i n t a i n  h i s  e q u i l i b r iu m ,s w in g s  h i m s e l f  ab­
ou t and w alks  h i s  t o e s  ; f l a t - f o o t  o r  o t h e r  l i k e  d e f o r m i ty
a p p e a rs  .T h ere  i s  d im in u t io n  o f  e l e c t r i c a l  co n t  r a c t  i]. i t  y , b u t  no 
l o s s  o f  s e n s a t i o n  and t h e  te n d e n c y  o f  th e  d i s e a s e  i s  to w a rd s  
u l t i m a t e  f a t a l i t y  .U n le s s  t h e  m u sc le s  a r e  o n ly  s l i g h t l y ;  p ro m in e n t  
o r  o n ly  s l i g h t l y  s o , t h e r e  i s  l i t t l e  d i . f f i c u . l ty  i n  d ia g n o s in g  
t h e  c o n d i t i o n  from r i c k e t s , whi oh, how ever, h a s  t h e  u s u a l  s p e c i a l  
s i g n s .
P I e u r i s y
T h is  a f f e c t i o n  i n  c e r t a i n  c a s e s  h a s  c o n t in g e n t  a n o m a lie s  
somewhat s u g g e s t i v e  o f  i n c i p i e n t  r i c k e t s ; b u t  i t s  r e c o g n i t i o n  i s  
e f f e c t e d  by t h e  h i s t o r y  o f  t h e  c a se  and t h e  a b se n c e  o f  t h e  
c l a s s i c a l  f e a t u r e s  o f  th e  th e  bone d i s e a s e .
P o t t ' s  D is e a s e
C a r ie s  o f  t h e  s p in e  i s  p r o d u c t i v e  o f  a  humpback c o n d i t i o n  
w hich  i s  %)t to  be m is ta k e n  f o r  t h a t  s e e n  i n  r i c k e t s . B u t  i n  th e  
l a t t e r  a f f e c t i o n  t h e r e  i s  n o t  t h e  a n g u la r  g i b b o s i t y  o f  t h e  t u b ­
e r c u l a r  d i s e a s e  o f  th e  v e r t e b r a e , i t  b e in g  r a t h e r  a  g e n e r a l  c u r ­
v in g  o f  t h e  w hole  o f  th e  d o r s a l  s p i n e ,w i t h  p e rh a p s  some l a t e r a l  
c u r v a t i o n .  I n  m i ld  o r  m o d e r a te ly  s e v e r e  c a s e s  o f  r i c k e t s  t h i s  
b a c k -b e n d in g  d i s a p p e a r s  when t h e  p a t i e n t  i s  made to  l i e  on h i s  
f a c e  and  t r a c t i o n  i s  made g e n t l y  on t h e  lo w e r  e x t r e m i t i e s , and 
t h e  same a l s o  o c c u rs  when he i s  l i f t e d  up and s u p p o r te d  by t h e  
arm s; i n  v e r y  s e v e re  c a s e s  o f  a c liron ic  c h a r  a c t  e r ,  h o w e v e r , th i s  
f a c t  may n o t  o b t a i n . C a r i e s  o f  t h e  sp j in a l  column from  t u b e r c u l ­
o s i s  i s  n o t  o f t e n  s e e n  u n d e r  t h e  age o f  e i g h t e e n  m onths ;whe r e  as  
r i c k e t s  i s  o f t e n  s e e n  below  t h a t  age  .T h e re  i s  g r e a t  lo ca l,  p a i n  
i n  P o t t ' s  d i s e a s e  and a  r i g i d i t y  w h ich  i s  a t  f i r s t  v o l u n t a r y ,  
b u t  a f t e r w a r d s  e n fo r c e d  by a n k y lo s i s  ; f u r t h e r , t h e  r e  may la .e tu a lly  
be  p a r a p l e g i a  from  i m p l i c a t i o n  o f  t h e  s p i n a l  c o rd .T h e  r i b s  a t t ­
ached  t o  t h e  tu b e r c u lo u s  v e r t e b r a e  a r e  c a r r i e d  backw ards ; t h e y  
l o s e  t h e i r  o r d i n a r y  c u r v a t i o n  and p i g e o n - b r e a s t  r e s u l t s , T h e  h i s ­
t o r y  o f  t h e  c a s e  and th e  a b se n c e  o f  r a c h i t i c  i n d i c a t i o n s  a r e  o f  
g r e a t  d i a g n o s t i c  u t i l i t y q t h i s  i s  a l s o  t r u e  a s  r e g a r d s  c e r v i c a l  
and  lu m bar  l o c a l i s a t i o n s ,w h i le  t h e  o c c u r r e n c e  o f  a b s c e s s e s  i n  
v a r i o u s  p o s i t i o n s  m ust a l s o  be r e m e m b e re d . l t  would  seem t h a t  a  
l a t e r a l  c u r v a tu r e  o f  t h e  s p i n a l  colum n i s  n e a r l y  a lw ays r a c h i t ­
i c , t h o u g h  i t  may a l s o  a r i s e  from  c o n g e n i t a l  m a l fo rm a t io n  o f  th e  
v e r t & b a a e , s t a t i c  s c o l i o s i s , s h o r t n e s s  o f  one lo w e r  e x t r e m i t y , d i s -  
l é b a t i o n  o f  t h e  h i p ,  c o n t r a c t u r e s  o f  t h e  k n ee  o r  h i p , k n o c k -k n e e ,  
and  v a r io u s  p a r a l y s e s  p r o d u c in g  u n e q u a l  m u s c u la r  a c t i o n ;  i t  i s  
l i k e w i s e  se en  i n  h y s t e r i a , b u t  s u d d e n ly  v a n i s h e s  u n d e r  g e n e r a l  
a n a e s t h e s i a ; s c o l i o s i s  a lso  o c c u r s  i n  g i r l s  abou t p u b e r t y ,  from  
p l e u r i s y  and  empyema u n d e r  s u g g e s t iv e  c i r c u m s ta n c e s ,  and  numer­
ous m is c e l l a n e o u s  c o n d i t i o n s , s u c h  a s  c o n g e n i ta l  e l e v a t i o n  o f  th e  
s c a p u l a ,  w i th  a t t e n u a t i o n  o f  t h e  o v e r ly in g  mus d e s , u n e q u a l  f o c a l  
l e n g t h  o f  t h e  two eyes  g iv in g  r i s e  to  a  t w i s t i n g  o f  th e  body to  
t h e  w eaker  s i d e , n a s a l  o b s t r u c t i o n  and w ry -neck  . F i n a l l y , i t  m ust 
be b o rn e  in  mind t h a t  t h e  two c o n d i t i o n s  may be p r e s e n t  a t  t h e  
same t i m e , s o  t h a t  f r e q u e n t  c a r e f u l  e x a m in a t io n s  a re  r e q u i r e d  
b d f o r e  a  d e f i n i t e  c o n c lu s io n  can  be fo rm ed .
S c o rb u tu s
The p r e s e n c e  o f  t h i s  d i s e a s e  may be  s u g g e s te d  by th e  o c c ­
u r r e n c e  o f  a  g e n e r a l  e n la rg em en t o f  t h e  bone i n  a  c h ro n ic  o s t e o ­
m y e l i t i s  so o c ca s io n ed ,w h e n  t h e  p a i n , t e n d e r n e s s  and tlie c o n s t ­
i t u t i o n a l  d i s t u r b a n c e  a r e  n o t  c o n s id e r e d  c o n c l u s i v e . I n  g e n e r a l , 
i n f a n t i l e  s c u rv y  makes i t s  a p p e a ra n c e  abou t t h e  same age a s  r i c ­
k e t s ,v i z . ,b e tw een  t h e  s i x t h  and th e  f i f t e e n t h  m o n th s , I n  th e  e a r ­
l y  s t a g e  o f  th e  fo rm er,w hen  t h e r e  i s  mal a i s e ,  f r e t  f u l n e s s ,  anaem ia  
and m a l n u t r i t i o n , i t  may be im p o s s ib le  t o  d i s t i n g u i s h  t h e  d i s e a s e  
from  th e  l a t t e r ; b u t  p a i n  i n  t h e  l im b s  u s u a l l y  a p p e a r s  e a r l y  and 
s u g g e s t s  t h e  r e a l  n a tu r e  o f  th e  m a lad y . The t e n d e r n e s s  i s  c h i e ­
f l y  i n  t h e  s h a f t s  o f  th e  b o n e s , t h e  l im b s  l i e  m o t io n l e s s  and  t h e ­
r e  i s  d re a d  o f  movement o r  o f  b e in g  h a n d le d  f i n d in g  e x p r e s s io n  
i n  a g o n is in g  c r i e s . I n  t h e  l a t e r  s t a g e s  o f  s c u rv y  th e  haem o rrh -  
a g ic  symptoms a r e  v e ry  s u g g e s t i v e  and d i s t i n c t i v e , such  as  t h e  
p u r p l e  b l e e d in g  g i u n s , - p a r t i c u l a r l y  n o t i c e a b l e  a ro u n d  a  n e w ly -c u t  
t o o t h , -  th e  s u b p e r i o s t e a l  h a e m o r rh a g e s , th e  p u f f i n e s s  and ecc h y ­
moses o f  t h e  e ^ a id s  and t h e  p a s s a g e  of b lo o d  i n  tjae u r i n e , a l l  
o f  w hich symptoms a r e  n e v e r  o b se rv e d  i n  p u r e  r i c k e t s ; f u r t h e r ,  
t h e  prom pt r e c o v e r y  o f  th e  c h i l d  u n d e r  a n t i s c o r b u t i c  t r e a t m e n t ,  
w hich  i n  no waoh way i n f l u e n c e s  r i c k e t s , sh o u ld  c l i n c h  t h e  d ia g n ­
osis i n  o r d i n a r y  c a s e s  and a l s o  when th e  two a f f e c t i o n s  a r e  
p r e s e n t  a t  t h e  same t im e .
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S y p h i l i s
I  have  a l r e a d y  p o i n t e d  o u t  t h a t  a  d e f i n i t e  c o n n e c t io n  
be tw een  th e  above and r i c k e t s  has  from tim e  to t im e  been a l l e g ­
ed , th o u g h  d i s p r o v e d , I n  d e a l in g  w i th  a. s u s p e c t e d  c a s e  o f  s y p h i l -  
i t i c  c a c h e x ia  c a r e f u l  e x a m in a t io n  s h o u ld  be made f o r  t h e  p r e s ­
ence  o f  th e  s t i g m a t a  o f  t h e  d i s e a s e , s u c h  a s  c h ro n ic  s n u f f l e s ,  
d e sq u am a tio n  o f  t h e  s k i n ,  c i c a t r i c e s  o r  mucous p a tc h e s  . S y p h i l i t ­
i c  a f f e c t i o n s  u s u a l l y  a f f e c t  t h e  i n f a n t  i n  t h e  e a r l y  m onths o f  
l i f e , n o t  l a t e r  th a n  th e  t h i r d  m o n t h , i . e . , b e f o r e  r i c k e t s  makes 
i t s  a p p e a r a n c e , and t e e t h i n g  i s  u s u a l l y  e a r l y , I n  f u r t h e r  f a v o u r  
o f  è j î p h i l i s  we have t h e  h i s t o r y  of t h e  p a r e n t a l  a t t a c k  ^md p o s s ­
i b l y  aI.so one o f  a b o r t i o n s  o r  m i s c a r r i a g e s  i n  t h e  c a s e  o f  t h e  
m o th e r  s u b s e q u e n t ly  . I n  g e n e r a l ,  th e  d i a g n o s i s  between t h e  two 
a f f e c t i o n s  s h o u ld  g iv e  r i s e  to  no d i f  f i c u l t y ; b u t , i f  t h e r e  be 
p r e s e n t  m arked c r a n i o t a b e s ,p a r r o t  ' s nodes and  e n la r g e d  s p l e e n  
in c o m b in a t io n  w i th  typ icca l r a c h i t i c  a n o m a l ie s , i t  may be c o n c l ­
u d ed  t h a t  b o th  a r e  p r e s e n t  a t  t h e  same t i m e . I n  tlie  l a t e r  m onths 
o f  in f a n c y  r i c k e t s  i s  more a p p a r e n t  and th e  symptoms o f  s y p h i l ­
i s  g r a d u a l l y  t a k e  t h e i r  d e p a r tu r e  .A f t  e r  s i x  mont I t s  t h e  d e t e c t ­
io n  o f  s y p h i l i s  becomes more d i  f f i c u l t  .S i^ p h i i i s  i s  a  bone p r o d ­
u c e r , r i c k e t s  form s c a r t  i l  a g e , S y p h i l  i s  g iv e s  r i s e  t o  more e x te n ­
s i v e  and d i f f u s e  t h ic k e n i n g  o f  t h e  o f  th e  lo w e r  end  o f  th e  d ia -  
p h y s è s , a l s o  nodes and gummatain g e n e r a l , t h e  l e s i o n s  o f  congen­
i t a l  s y p h i l i s  a p p e a r  much e a r l i e r  t h a n  t h o s e  o f  r i c k e t s  and t h e  
l a t e r  bonj; changes  a r e  n o t  c o n f in e d  t o  t h e  e p ip h y s e a l  f u n c t i o n s ,  
a s  i n  r i c k e t s  .Carp e n t e r  ( S y p h i l i s  i n  C h i l d r e n ,p .7 3 ) s a y s  t h a t  by 
tw e lv e  m onths o f  age th e  s y p h i l i t i c  wave i s  a t  i t s  h e i g h t  and 
may c o n t in u e  f e e b l y  f o r  a n o th e r  y e a r ; o n  t h e  o t h e r  h a n d , a t  s i x  
m onths o f  age t h e  r i c k  e t]; wave i s  j u s t  b e g in n in g  to  make h e a d ­
way and be tw een  t h e  f i r s t  and s e c o n d  y e a r s  s h o u ld  a t t a i n  i t s  
m axim um .Congenital s y p h i l i s ,  u s u a l l y  p u t s  i n  a p p e a ra n c e  ab o u t t h -  
e t h i r d  week,when t h e  n a i l s  ma^r be  sh e d  and a  co p p e ry  r a s h  dev­
e lo p  upon  t h e  c u ta n e o u s  s u r f a c e  o f  t h e  body ,T he  t e e t h  o f t e n  app­
e a r  b e f o r e  t h e  normal d a a t i t i o n  p e r i o d , b u t  a r e  p ro n e  t o  e a r l y  
d e c a y , t h i s  b e in g  p a r t i c u l a r l y  n o t i c e a b l e  a s  r e g a r d s  t h e  u p p e r  
i n c i s o r s  .T h e re  ma^; a l s o  be  sn u f  f l e s ,  s y p h i l o d e m a  and s u b c u ta n ­
eous gummata.The o s s e o u s  l e s i o n s  o f  s y p h i l i s  a r e  d e s t r u c t i v e  
and l e a d  to  s e p a r a t i o n  o f  t h e  e p ip h y s e s  and s l i a f t , a s  w e l l  a s  
th e  fo rm a t io n  o f  a b s c e s s e s  .The e a r l y  fo rm  o f  o sseo u s  l e s i o n  i s  
a c u t e  e p i p h y s i t i s , w i t h  in f la m m a tio n  o f  th e  s h a f t  and s o f t  p a r t s  
s e c o n d a r i ly ,T h e  e p ip h y s e a l  e n la rg e m e n t  o f  t h e  w r i s t  i n  s y p h i l i s  
a t t a c k s  u s u a l l y  o n ly  one b o n e , th u s  m ark e d ly  d i f f e r i n g  from  r i c k ­
e t s ,B e a d in g  o f  t h e  r i b s  i s  s e e n  i n  b o th  r i c k e t s  and s y p h i l i s  ; an 
e n la r g e d  s p l e e n  and  c r a n i o t a b e s  i n  a  r a c h i t i c  c h i l d  s h o u ld  alw­
ays  a ro u s e  a  s u s p i c i o n  t h a t  s y p h i l i s  i s  p r e s e n t  a l s o . I t  i s  some­
t im e s  im p o s s ib le  t o  d i f f e r e n t i a t e  t h e  c r a n i o t a b e s  o f  r i c k e t s  
from t h a t  o f  s y p h i l i s ; e a c h  c a s e  w i l l  t h e r e f o r e  have  to  ^ e  e s t ­
im a ted  by  th e  p r e s e n c e  o r  a b sen c e  o f  o t h e r  symptoms and f u r t h e r  
a i d  may be o b ta in e d  from  t h e  fazn i l  y  h i s t o r y  fo r th co m in g .T h o u g h  
c r a n i o t a b e s  i s  one o f  t h e  e a r l i e s t  s i g n s  o f  r i c k e t s , i t  i s  s e l ­
dom se e n  b e fo r e  t h e  t h i r d  m onth and r a r e l y  ^ s o  a f t e r  t h e  s e c ­
ond y e a r  o f  th e  c h i l d ' s  a g e , S t i l l  s a y s  t h a t  i t  o c c u r s  i n  r i c k ­
e t s  a p a r t  from s y p h i l i s , b u t  t h a t  t h e  c o n d i t i o n  i s  a g g ra v a te d  
when th e  l a t t e r  a f f e c t i o n  i s  p r e s e n t  .E x a m in a t io n  o f  t h e  b lo o d  
f o r  th e  s p e c i f i c  p a r a s i t e  s h o u l d , o f  c o u r s e ,b e  made i n  a l l  d o u b t­
f u l  i n s t a n c e s , I f  t h e  a f f e c t i o n  be l i m i t e d  t o  t h e  t i b i a , i t  may 
be  r e g a rd e d  a s  a  l e s i o n  o f  s y p h i l i s , i n  t h e  l a t e  h e r e d i t a r y  form 
o f  w hich  a  c h r o n ic  o s t e o p e r i o s t i t i s  som etim es o c c u r s  i n  t h a t  
bone and p ro d u c e s  th e  s y p h i l i t i c  t i b i a  o f  L a n n e lo n g u e . I n  t h e  
l a t t e r  c o n d i t i o n  t h e  bone i s  n o t  c u rv e d ,b u t  s w o l le n  som etim es 
t o  tw ic e  i t s  n a t u r a l  s i z e  gad  t h e r e  i s  a  fo rw a rd  c u r v a t i o n  o f  
t h e  bone l i k e  a  c a v a l r y  s a b r e , w i t h  som etim es a  b e n d in g  in w ard s  
a t  i t s  lo w e r  t h i r d . S w e l l i n g  n é a r  t h e  e p ip h y s e a l  j u n c t i o n  may 
g iv e  r i s e  t o  i n t e r f e r e n c e  w i th  th e  f u n c t i o n  o f  t h e  a d j a c e n t  
a r t i c u l a t i o n  and t h e r e  may a ls o  be u l c e r s  and  s c a r s  a lo n g  th e  
a f f e c t e d  b o n e ,w i th  p e rh a p s  nodes h e r e  and t h e r e  b r e a k in g  down 
and c u lm in a t in g  i n  a  n e c r o t i c  p r o c e s s ,T o  d i s t i n g u i s h  t h e ^ r a c h ­
i t i c  c u rv e  from  th e  s y p h i l i t i c  one i t  i s  u s e f u l  to  r e c a l l  t h e  
f a c t  t h a t  t i c k e t s  o c c u rs  u s u a l l y  u n d e r  t h r e e  y e a r s ,w h e r e a s  syp­
h i l i s  may be s e e n  up t o  a  much l a t e r  ag e ,T h e  h i s t o r y  d i f f e r s  i n  
t h e  two a f f e c t i o n s ; i n  t h e  one we have s ig n s  o f  r i c k e t s , i n  th e  
o t h e r  a  h i s t o r y  o f  s y p h i l i s  and i t s  c l a s s i c a l  e x p r e s s i o n s . I n  
r i c k e t s  t h e  d i r e c t i o n  o f  t h e  cu rv e  i s  a n t e r o e x t e r n a l  o r  a n t e r o -  
i n t e r n a l  ; w hereas i n  s y p h i l i s  i t  i s  a n t e r i o r  o n l y , I n  r i c k e t s  
t h e  cu rv e  i s  g e n e r a l l y  l o c a t e d  i n  th e  u p p e r  o r  low err  t h i r d ;  i n
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s y p h i l i s  i t  i s  i n  t h e  m id d le  t h i r d  os th e  s h a f t  .The c r e s t  o f  
th e  t i h i a  i s  s h a r p ; i n  s y p h i l i s  i t  i s  errooth and rou n d ed .T h e  
s u r f a c e  o f  th e  hone i n  th e  c a s e  o f  r i c k e t s  i s  f l a t  o r  co n cav e ; 
i n  s y p h i l i s  t h e r e  i s  a  c o n v e x i ty .
T u b e r c u lo s i s
The t u b e r c l e  b a c i l l u s  may a t t a c k  t h e  i n f a n t  and g i v e  r i s e  
t o  a f f e c t i o n s  w ith  a  re sem b lan c e  t o  th o s e  o f  r i c k e t s , t h o u g h  i t  
u s e d  t o  be su p p o sed  t h a t  i n f a n t i l e  t u b e r c u l o s i s  i s  o f  r g r e  occ­
u r r e n c e ,T h e  p r e s e n c e  o f  e n la r g e d  g la n d s  i n  t h e  neck o r  u n d e r  
t h e  manubrium s t e r n i , t o g e t h e r  w i th  b r o n c h i t i s  o r  bronchopneum on­
i a ,  i n  a  r ic k e ty ;  c h i l d  may g iv e  r i s e  t o  c o n s i d e r a b le  c o n fu s io n  
and i t  may be a lm o s t  im p o s s ib le  tl> d i f f e r e n t i a t e  abdom inal t u b ­
e r c u l o s i s  from r a c h i t i c  bowel c o m p l a i n t s ; f u r t h e r , d u r i n g  th e  
t im e  o f  c u t t i n g  th e  te m p o ra ry  t e e t h , r i c k e t s  o f t e n  p a s s e s  u n n o t -  
i c e d ^ s u c h  e x p r e s s io n s  o f  t h e  d i s e a s e  a s  d i a r r h o e a , g a s t r i c  c a t ­
a r r h ,  n o c tu r n a l  d i s c o m f o r t , he a d -b a n g in g  and c o n v u ls io n s  b e in g  
e r r o n e o u s ly  a s s ig n e d  t o  d e n t i t i o n ,S u c h  c a s e s  c a l l  f o r  v e r y  c a r e ­
f u l  s tu d y  and a n a l^ r s i s ,w i th  b a c t e r i o l o g i c a l  e x a m in a t io n s  and  
w e l l - d i r e c t e d  o b s e r v a t i o n s  o f  th e  c l i n i c a l  e v o l u t i o n  o f  t h e  
d i s e a s e , Tabes m e s e n t e r i c a  i s  a  v e r y  common d i s e a s e  i n  p o o r - c l a s s  
p r a c t i c e s  and may be s u g g e s te d  i n  r i c k e t y  c a s e s  by th e  e n la r g e d  
b e l l y  and o t h e r  l o c a l  s^/mptoms .But wha t  h a s  j u s t  been  s a i d  
h e r e  a l s o  a p p l i e s ,p a r t i c u l a r l y  w a tc h in g  o f  th e  c a s e  and  i t s  
g e n e r a l  h i s t o r y .
Wcnris
A d i a g n o s i s  o f  th e  above may be form ed i n  v iew  o f  t h e  
s tom ach  d i s o r d e r , t h e  abnorm al to n g u e  a n d  t h e  n e rv o u s  d i s t u r b a n ­
c e s  s e e n  i n  c e r t a i n  c a s e s  o f  r i c k  e t s ; b u t  t h e  c l o s e  s tu d y  o f  th e  
p a t i e n t ' s  c o n d i t i o n  and t h e  e f f i c a c y  o f  worm p o w d e rs , &c, ,  s h o u ld  
l e a d  t o  an  a c c u r a t e  c o n c l u s i o n .
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P R O G N O S I S
I t  u - p e a r s  t o  be qucite e x c e p t io n a l  to  have a  deatîi  i n  a  
c a s e  o f  o r d i n a r y  r i c k  e t s ,  th o u g h  ^he  r e v e r s e  o b t a i n s  when ti- e re  
a r e  c o m p l ic a t io n s  o r  s e q u e l s  .T h e re  i s ,  how e v e r ,  t h e  p o s s i b i l i t y  
o f  n o t  b e in g  a b le  t o  r e a r  any im fa n t  and  when r i c k e t s  o c c u r s  
t h i s  i s  no t  i n f r e q u e n t l y  c o n v e r t e d  i n t o  a  s t r o n g  p r o b a b i l i t y , Tbe 
u s e  o f  a n t i r a c h i t i c  rem e d ie s  a t  an  e a r l y  d a t e  may c a u se  t h e  d i s ­
e a se  to  be  ch ecked  o r  a v e r t e d  w i th o u t  t h e  s e v e r e  o s s e o u s  l e s i o n s  
h a v in g  a chance  t o  d e v e l o p j b u t , i f  t h e  a f f e c t i o n  s e c u r e s  a  f i r m  
h o ld  and has  o s s e o u s  and  v i s c e r a l  a n o m a l i e s , t h e  cu re  w i l l  o n ly  
be S I 0WI3; a f f e c t e d  and th e  c h i l d  n o t  be ou t  o f  t h e  wood f o r  many 
m on ths , i f  i t  a c tu a l ly ;  s u r v i v e s . R i c k e t s  i s  one of t h e  g r e a t  c au se s  
o f  t h e  p r e s e n t  h ig h  i n f a n t i l e  m o r t a l i t y  d u r in g  th e  f i r s t  two 
y e a r s  o f  l i f e  and i t  would a p p e a r  p r o b a b le  t h a t  a  very; l a r g e  
number o f  d e a th s  i n  infancy; can  be a s s ig n e d  t o  d i s o r d e r s  o f  th e  
g a s t r o i n t e s t i n a l  and  r e s p i r a t o r y  sy s tem s  p r im a r i ly ;  r a c h i t i c . I n  
g e n e r a l ,prom pt improvement i s  s e e n  u n d e r  p r o p e r  d i e t i n g  and  man- 
^ e m e n t  ; t h e  e n la r g e d  e p ip h y s e s  u n d e rg o  d im in u t io n ,  t h e  d e f o r m i t ­
i e s  o f t h e  c h e s t  s u b s id e  and o t h e r  o s s e o u s  l e s i o n s  t e n d  to  t a k e  
t h e i r  d e p a r t u r e , t h o u g h  n o t  i n f r e q u e n t l y  some s l i g h t  d e f o r m i ty ,  
su c h  as  b o w le g s , rem a in s  and th e  i n d i v i d u a l  becomes s t u n t e d  i n  
s t a t u r e , A  speedy  r e c o g n i t i o n  o f  t h e  s u g g e s t i v e  s i g n s  o f  early ; 
r i c k e t s  i s  o f  g r e a t  im p o r ta n c e ,a s  m i ld  forms o f  t h e  d i s e a s e  can  
f o r t h w i t h  be a r r e s t e d  b e f o r e  th e  developm ent o f  th e  s e r i o u s  
o s s e o u s  d i s e a s e .B u t  i f  th e  m alady  i s  a l lo w e d  to  s e c u r e  a  f i r m  
h o ld  upon th e  sy s tem  and t o  a t t a c k  t h e  bones o r  become c o m p lic ­
a t e d  w i th  v i s c e r a l  o r  r e s p i r a t o r y ;  a n a o m a l i e s , t h e  c u re  w i l l  be 
t a r d y  in d e e d ,T h e  g r e a t e r  t h e  s e v e r i t y  and  e x te n t  o f  th e  bone 
l e s i o n s , t h e  more w i l l  be t h e  d i s t u r b a n c e  o f  t h e  p r o c e s s  o f  o s s ­
i f i c a t i o n ;  and t h e  more p ro fo u n d  th e  i n t e r f e r e n c e  w i t h  and u n d e r ­
m in in g  o f  t h e  g e n e r a l  h e a l t h  and n u t r i t i o n , t h e  l o n g e r  w i l l  t h e  
c h i l d  t a k e  to  g e t  w e l l  a g a i n .  The out lo o k  w i l l  be more f a v o u r a b ­
l e  o f  t h e  a f f e c t i o n  o r  d e fo rm i ty  i s  l i m i t e d  to  one l im b  tr ian  
when t h e  g e n e ra l  sy s tem  becomes r a c h i t i c , th o u g h  t h e  i n t e n s i t y  
and d e p th  o f  t h e  l e s i o n s  a r e  b e t t e r  g u id e s  t o  t h e  f u t u r e  t h a n  
t h e  e x t e n t  and d i s t r i b u t i o n  o f  th e  m a l a d y .S e v e r i t y  o f  o sseo u s  
a f f e c t i o n  can  be i n t e r p r e t e d  a s  i n d i c a t i v e  o f  th e  f a c t  t h a t  t h e  
a i lm e n t  h a s  b e en  i n  p r o g r e s s  f o r  s e v e r a l  m onths and  w i l l  Ibe 
slow  i n  c u r e ; w h i l e  i f  t h e r e  a r e  m arked p e rm an en t d e f o r m i t i e s , S u r ­
g i c a l  i n t e r f e r e n c e  w i l l  be n e c e s s a r y  and  th e  u s u a l  o p e r a t i o n  
r i s k s  o b ta in .E v e n  when a  c u re  i s  a f f e c t e d  and t h e  d i s e a s e  h a s  
a p p a r e n t l y  l e f t  t h e  sy;stem f o r  y e a r s , o n e  sh o u ld  b e a r  i n  m ind th e  
p o s s i b i l i t y  o f  t h e  o c c u r r e n c e  o f  t h e  s o - c a l l e d  l a t e  r i c k e t s  a t  
o r  a b o u t  rh e  tim e  o f  p u b e r ty ,w h e n  su c h  s u g g e s t i v e  s ig n s  as  
m u s c u la r  f a t i g u r e  and n e rv o u s  i n e r t i a  sh o u ld  be g iv e n  due a t t e n t -  
ion.W hen t h e  fem a le  c h i l d  grows up i n t o  womanhood and becomes 
p r e g n a n t  she  and h e r  o f f s p r i n g  may be i n  g r e a t  d a n g e r  from  t h e  
r a c h i t i c  p e l v i s  a lready ; d e s c r i b e d , I n  a l l  c a s e s  o f  i n f a n t i l e  r i c ­
k e t s  t h e  p r o g n o s i s  w i l l  be i n f lu e n c e d  by t h e  c o u rs e  and s e v e r i t y  
o f  t h e  d i s e a s e ,w h ic h  i s  u s u a l l y  i n s i d i o u s  i n  u n s e t  and o f  slow 
and c h ro n ic  c o u rs e  p e rh a p s  c o v e r in g  some y e a r s , I n  t h e  r a r e  c a s e s  
o f  a c u te  r i c k  e t s ,  how ever, th e  m alady  in v a d e s  suddenly; and l a s t s  
f o r  o n ly  a  few w e e k s ; f u r t h e r , i t  may g iv e  r i s e  to  so p ro fo u n d  a  
c a c h e x ia  t h a t  t h e  c h i l d  sue combs t o  i t s  v i m t e n e e a n d  c o l l a p s e s  
i n t o  d e a th .T h e  e a r l i e r  th e  age  a t  which th e  a f f e c t i o n  commences 
th e  more r a p i d  and s e v e r e  a r e  th e  ch an ges  -rroduced  i n  th e  bones 
and t h e  co m -n iica tions  i n  su ch  a  sy s tem  as t h e  l a s p i r a t o r y , i n t e r ­
f e r e n c e  w i th  t h e  p a t i e n t ' s  h e a l t h  and n u t r i t i o n  b e in g  t h e r e b y  
o c c a s io n e d ; th e  ^putlook dep en d in g  on th e  n u t r i t i v e  d i s t u r b a n c e  
and t h e  c o m p l i c a t i o n s , i t  i s  more f a v o u r a b le  t h e  o l d e r  t h e  s u f f e r ­
e r ,  i t  b e in g  more f a v o u r a b le  i n  t h e  seco n d  y e a r  th a n  e a r l i e r  .The 
t im e  o f  t h e  y e a r  i s  s a i d  t o  a f f e c t  t h e  p r o g n o s i s  som ew hat,the  
m alady  b e in g  w orse  i n  t h e  w i n t e r  th a n  t h e  summer when t h e  c h i l d  
can  Spend a  l o t  o f  t im e  ou t o f  d o o rs ,T h e  r o b u s t n e s s  o f t h e  c h i l d  
h a s  some b e a r in g  upon i t , o f  c o u r s e ,  a s  h a s  a l s o  t h e  s o c i a l  s t a t u s ,  
a  slujn c h i l d  b e in g  l e s s  l i k e l y  to  r e c e i v e  p r o p e r  management 
t h a n  one" i n  an a f f l u e n t  h o m e .R ic k e ts  i s  r e s p o n s i b l e  f o r  a  h ig h  
c o n v u ls iv e  m o r t a l i t y  and t h e  n e rv o u s  c o m p l i c a t i o n s , i n  g e n e r a ,  
add l a r g e ly ;  to  th e  d a n g e r  o f  t h e  d i s e a s e , a s  sudden  d e a th  may 
o c c u r  d u r in g  a f i t  o r  t e t a n y , w h i l e  t h e  r i s k  o f  s u f f o c a t i o n  from 
l a ï 3;ngism us s t r i d u l u s  i s  v e ry  r e a l  i n  n o t  a  few i n s t a n c e s .T h e  
n e rv o u s  system  i n  th e s e  c a s e s  may be perm a .nen tly  w e ak e n ed ;w h ile  
we have i t  on th e  a u t h o r i t y  o f  Gowers t h a t  a  t e n t h  o f  a l l  c a s e s  
o f  e p i l e p s y  have  a  r a c h i t i c  h i s t o r y , 17 p e r  c e n t , b e i n g  Gouts*
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e s t im a te .T h e  o c c u r re n c e  o f  h y d ro c e p h a lu s  means a  had  p r o g n o s i s ,  
p â r t ic u ^ a ï3 ry /J in  s e v e r e  c a s e s ;e v e n  i n  m i ld  ones t h e  i n d i v i d u a l  i s  
a p t  t o  grow up n e u r o t i c , e x c i t  a b le  and  l a c k i n g  i n  th e  power of 
c o n c e n t r a t i o n  and s e l f - c o n t r o l , i t  h e a r in g  h a d ly  t h e  s t r a i n  and  
c o m p e t i t io n  o f  3.i f e , s u f f e r i n g  from  h e a d a c h e s , d i s t u r b e d  s l e e p ,  
n ig h tm a re s  and e n fe e b le m e n t  o f  t h e  m i n d . I f  t h e r e  i s  much defo rm ­
i t y  o f  th e  t h o r a x  and p ro n o u n ced  s o f t e n in g  o f  th e  r i b s , t h e  o u t ­
lo o k  i s  n o t  e n t i r e l y  f a v o u r a b l e ; f o r , owing to  t h e  i n t e r f e r e n c e  
w i th  r e s p i r a t i o n  i n  t h e s e  c a s e s , t h e r e  i s  d e f i c i e n t  a e r a t i o n  o f  
t h e  b lo o d ,w i th  r e s u l t i n g  d e f i c i e n c y  o f  o x i d a t i o n  and rem oval o f  
m e ta b o l i c  w a s te  m a t e r i a l s  .Such  p a t i e n t s  n o t  i n f r e q u e n t l y  s u f f e r  
from  c a t a r r h s  and , no m a t t e r  how c a r e f u l l y  t h e y  be  p r o t e c t e d  
a g a i n s t  c h i l l s , s u c h  a f f e c t i o n s  o f  t h e  mucous membranes w i l l  a r ­
i s e ,  owing to  t h e i r  ex trem e s e n s i t i v e n e s s  t o  chang es  of te m p e r­
a t u r e ;  such  c a t a r r h s  would p e rh a p s  have  v e ry  l i t t l e  e f f e c t  upon 
h e a l t h y  i n f a n t s , b u t  a r e  very; dangerous  i n  t h e  c a s e  o f  t h e  r a c h ­
i t i c  and o f t e n  c u lm in a te  i n  b r o n c h i t i c  o r  b r  onchop neumo n i  a , whi ch 
a r e  l i f e - t h r e a t e n i n g  i n  t h e  d l r e a d y  d e b i l i t a t e d  c h i l d , p a r t l y  
b e c a u se  th e  c o n t r a c t e d  c h e s t  i n t e r f e r e s  w i t h  t h e  p r o p e r  e x p a n s-  
io n  o f  t h e  lu n g s  and p a r t l y  b e c a u se  t h e  t h o r a c i c  and  abdom inal 
m u sc le s  a r e  weak and u n a b le  to  d e a l  w i t h  t h e  e x t r a  s t r a i n  t h r o ­
wn upon them by th e  a o o o W r a t lo n  o f  t h e  r e s r i r a t i o n ,  th e  cough­
in g  and t h e  e f f o r t s  o f  th e  p a t i e n t  t o  err^ty  i t s  b r o n c h i a l  tu b e s  
and lu n g s  o f  mucous ac cumul a t  i  o n s . De a t  h  i s  common i n  s u c h  c a s e s ;  
b u t  even when th e y  s u r v i v e , t l i e  p r o p e r  g ro w th  and  developm ent o f  
t h e  c h i l d  i s  a p t  to  be i n t e r f e r e d  w i t h  by; th e  im p e r f e c t  e x p a n s ­
io n  o f  t h e  lu n g s  and th e  p o o r  q u a l i ty ;  o f  t h e  b l o o d . I t  i s  t h è  
above- m e n t ioned te n d e n c y  to  c a t a r r h  which makes m e a s le s  and 
w hooping-cough  more t o  be f e a r e d  th a n  p e rh a p s  any  e t h e r  d i s e a s e .  
P e r t u s s i s  th ro w s  an i n c r e a s e d  s t r a i n  upon  t h e  narrow  and  c o n t r ­
a c t e d  c h e s t ,w i th  l i t t l e  e l a s t i c i t y  and o n ly  f e e b l e  pow er of r e ­
c o i l ,  a s  w e l l  a s  i m p e r f e c t l y  expanded  pulmonary; t i s s u e ; s o  t h a t  
t h e  p a t i e n t  n o t  in f r e q ; .e n t ly ;  succombs t o  spasm , s u f f o c a t i o n  o r  
s h e e r  e x i i a u s t i o n . I n f e c t i o u s  d i s e a s e s  i n  g e n e ra l  a r e  v e ry  d a n g e r­
ous when e n g r a f t e d  upon r i c k  e t s ,  s c a r l a t i n a ,  f o r  i n s t a n c e , c a r r y ; i n g  
o f f  many c a s e s  th ro u g h  i n c r e a s e d  s e v e r i t y . C a ta r r h  o f  the
s tom ach  and i n t e s t i n e s  i s  a l s o  o f  u n fa v o u ra b le  p r o g n o s i s , a s  
some i n t e r c u r r e n t  d i s e a s e  may p ro v e  f a t  a l  ; any  p r o lo n g e d  d i s t u r ­
bance  o f  t h i s  r e g io n  i s  a p t  t o  l e a d  to  g e n e r a l  m a l n u t r i t i o n ,  
w hich  i n  i t s e l f  i s  u n f a v o u r a b le  .Even m i ld  i n d i g e s t i o n  i s  a p t  to  
become v e r y  c h ro n ic  and  r e s i s t a n t  t o  o r d i n a r y  r e m e d i e s . I n  g e n e r ­
a l  t h e  g a s t r o i n t e s t i n a l  c o m p l ic a t io n s  a r e  g o v e rn e d  by t h e  s e v e r ­
i t y  o f  r i c k  e t s ;  i f  t h e  c a s e  i s  m i ld ,  t h e  d i g e s t i v e  d i s o r d e r s  a r e  
s l i g h t ; b u t  i f  t h e  r i c k e t s  i s  s e v e r e , t h e  v a r i o u s  a c u t e  and dan­
g e ro u s  c a t a r r h s  may en sue  o r  p e rh a p s  s e v e r e  in f la r /m a t io n s  .The 
bad  e f f e c t  o f  r i c k e t s  upon  t h e  d i g e s t i o n  may be a p p a r e n t  f o r  
many y e a r s ,  as t h e y  som etim es o u t l a s t  t h e  c u re  o f  t h e  d i s e a s e ; t h e  
c h i l d  may be l e f t  w i th  a  weak stom ach and  a  tendency; to  c h ro n ic  
c a t a r r h  t h e r e o f  and o f  th e  b o w e ls ,w h i le  i t  may become t h e  s u b j ­
e c t  o f  m i ld  l i v e r  a f f e c t  i o n s ,  g a s t r i c  d i l a t a t i o n  o r  o b s t i n a t e  
cons t i p  a t  io n ,  p e rh a p s  h e r n i a s  a l s o  .As a  r u l e  a  p e r o p e r l y  t r e a t e d  
c a s e  o f  r i c k e t s  p r o g r e s s e s  s a t i s f a c t o r i l y  to w a rd s  r e c o v e ry  ; o t h e r ­
w ise  t h e  d e f o r m i t i e s  may become pe rm an en t and  p a r t i a l l y  o r  t o t ­
a l l y  d i s a b l e  t h e  i n d i v i d u a l  from  u s e f u l  and r e m u n e r a t iv e  employ­
ment o r  r e n d e r  him a s u b j e c t  o f  a v e r s i o n  from  h id e o u s  a n o m a lie s  
i n  th e  b o n e s .
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T R S  A T M E N T
X ft.A r  .A. A. n 0 % 1 o a
The proper ooajtrol «nd treatment of the rach itic  dyecrasia 
ooxoprises not only the aotual cure of the affection, hut also 
hae to  take into consideration numerous d iff ic u lt problems 
of social and even Imperial importance. Thoroughness of 
management w ill therefore involve a minute investigation of 
the causes which are operating,such as bad feeding, s ta rv a t­
ion, poverty and ignorance generally. I t  seems scandalous, 
indeed, th a t in  th is  so-called enlightened age p rac tica lly  a 
h a lf of the children one has to trea t show signs of rickets 
in  some form, past or present. I t  i s ,  however, a matter of 
congratulation tha t the excessive in fan tile  m ortality  has, 
p articu larly  of la te ,  a ttracted  considerable atten tion , the 
whole question being now under careful consideration with a 
view to  correction of the awful social defects. One must 
always bear in  mind th a t, though many infants die in  the 
early months of l i f e ,  many more struggle on i l l - f e d  and a iling , 
u ltim ately growing up fu ll of the seeds of disease for future 
malign operations. They may escape the dangers of m alnutrition 
or acute diseases of the great v ita l trac ts ,b u t th e ir  const­
itu tions have been deb ilita ted  by rach itic  disease, so tha t 
they develop into stunted, deformed and crippled individuals, 
prejudiced in both mind and body adversely. The males of th is 
class have th e ir  wage-earning capacity diminished and the 
females have great p e rils  to  face when they become pregnant.
The question of rickets is  ju s t as important as th a t of 
alcohol and i t  is  high time th a t certa in  fac ts  should receive 
due emphasis in  public speech and press. Too much cannot be 
done in the way of e ffic ien t leg is la tio n  for safeguarding the 
infant during i t s  early days; on such lin es  more striggent 
measures should be enforced to control the sale of patent foods, 
because i t  is  recognised that these are ju s t as deadly as a l­
cohol and other poisons to the growing child . The dangers a r is ­
ing from defective drainage in the home and messuage,as well 
as the unfavourable influence of d ir t and defective hygienic 
appointments, are to lerably  well d e a lt/  with by municipal 
orgiani sat ions; s t i l l ,  an infant is  allowed to be slowly and 
sw ely  poisoned by bad food and ignorant management - a cond-* 
liions of things as dangerous to i t s  v ita l i ty  and well-being 
as the chronic inhalation of swwer-gas and the l ik e . We shall 
presently see th a t another important step in the thorough 
eradication of rickets is  the careful and correct tra in ing  of 
the parents, especially the mothers,in the up-bringing of 
children - the object of th is  being that the l i t t l e  ones shall 
grow up strong and sturdy scions o f B%>ire, not sickly , neur­
o tic  and ever delicate cripples er weak-minded degenerates.
I t  would not be preoper to  dissociate rickets from the various 
factors operating to  produce the heavy annual m ortality; so 
th a t i t  surely reasonable to speculate th a t , i f  some of the 
various causes responsible for th is  heavy in fan tile  t e l l  of 
l i f e  are eliminated, wWcets w ill gradually disappear a t  the  
same time and allow a hardier race of children to  be reared by 
in te llig en t parents in health ier and happier homes. So i t  w ill 
come th a t there w ill be le ss  and le ss  need for drugsjthere w ill 
not be such as feverish search for a i^ ec ific  remedy for th is  
disease and the medicinal agents about to be described w ill 
become more or le ss  of h is to rica l cuW iesities. Better food, 
purer a ir  and more sunlight are bound in  time to lend m aterial 
aid to the eradication of the disease, which to  future generat­
ions may become actually unknown. My idea of prevention is  to  
attend to the care of the mother during pregnancy «ad lac ta tio n  
and her child during i t s  f i r s t  two years of l i f e ,  watching the 
l a t t e r  carefully  during th a t period of rapid growth and devel­
opment  ^ with due education towards adoption of normal and reg­
u lar habits of liv ing ,so  as to prepare for the multitudinous 
straggles of coming years. Above a l l ,  the urgent of breast­
feeding must be dinned in te  mothers* rears; only in  very
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exceptional circumstances may a r t i f ic ia l  feeding be allowed.
(A) p r o p h y l a x i e
(a ) PARENTAL.
l . P  a t  e r n a l . -  In view of the well-recognised 
fact that prévention is  b e tte r than cure in most instances, 
and p articu larly  in ricke ts , preventive measure# should be of 
the most thorough sort and be directed to  the supervision of 
the father, as well as of the mother and ch ild . The en tire  
training of the female child  should have Ahtsrnity p o ss ib ility  
in view, domestic management biftng assiduously in s ti l le d  and an 
affection for, and p ractical in te re s t in ,children  of a l l  agos 
oneouragod,with pride in the home appointments and a l l  things 
which concern,or are lik e ly  to concern, future years. The 
influence of the father upon h is offspring may be very consider 
ab le ;bu t,in  his endeavour to safeguard the unborn babe from 
rick e ts ,th e  family doctor can seldom do much in  the way of 
bringing influenco to  boar upon tho the husband,uni ess in  
quite ex e rtio n a l circumstances. I f ,however,one or more of the 
children show signs of r ic k e ts ,i t  might be advisable to  inquire 
into the family history  of both paren ts,in  order to find out i f  
they themselves had been rach itic  in  infancy,in any such pos­
itiv e  case pointing out to them the necessity of spocial prec­
autions for tlie fu tu re ,fo r the reason th a t the la te r  members e f 
a family may become tained with the disease.The father must bo 
made aware of his responsib ilities  as regards provision of 
the necessaries of the home, i t  standing to reason th a t h is 
wife cannot prove an e ffic ien t mother and p rac tica l teaaat- 
nurso i f  she has to  neglect her obvious and usual maternal duty 
to go out and work.Such a fact cannot be disputed,for many an 
infant is  deprived of i t s  natural food,or only receives i t  at 
irregu lar and uncertain intorvals,because i t s  mother is  obliged 
to  to i l  a ll day as cleaner or hawker and the lik e  to a ss is t 
the finances of the home or keep a lazy, drunken man.To relieve 
poverty and i t s  concomitant ev ils is  over a noble undertaking; 
but i t  must be remembered that indiscriminate philanthropy may 
actually  in tensify  what i t  is intended to  a llay  or pander to 
actual vice or other wicked things.So i t  comes th a t , although 
l i t t l e  can be done in  re la tion  to  the fa th e r 's  health as reg­
ards the coming child,we may do much a t school er in  la te r  
l i f e  to  educate him in the responsib ilities  of patern ity ; as 
far as pessible,then,he should be taught to  act the manly p a rt, 
independent of philanthrophy or the cadging of ixx^oouniosity, 
borrowing or hand-to-mouth or intenqperate existence,the real 
danger in  the manufacture of paupers being not the waste of 
resourcos.but the unmaking of men. Ho should be made to re a l­
ise  th a t a te  w ife 's preper place is  at heme attending to tho 
children;on no account must he allow her to  return to work in  
the factory or elsewhere i f  th is  w ill in te rfere  with the proper 
and natural rearing of her child.This is  obv ious;fer,if she is  
away a l l  day ,it is impossible to keep the house bright,clean  
and attrftotive,#© that the husband,through lack e f  comfort and 
tho urç)leasing sight ef d irty  and neglected children, wanders 
away to the genial warmth of the tavern or the cinema h a lls . 
There are fa r too many uneof^loyed men about nowadays fo r there 
to be any necessity for a nursing woman to engage in  werk;but, 
alas! the tendency ef the presm t age is  to re ly  mere and more 
upon the earnings of married women for the support ef tho 
home,which fac t must in tim# affect the moral fib re  of tho 
husband,making him anything but a suitablo s ire  of hoalthy 
ch iid ron .If in  such cases tho charitable endeavour to  effect a 
remedy by taking the burden from the parents by previding 
fee meals,much w ill be done towards effacement of the v irtues 
of home l i f e , th e  parents then evading resp easib ilitio s  and 
th e ir  children in  time,from bad exazrpie and absence ef proper 
stimulus of independence,becoming a burden upon the rates.This 
is  a subject upon which much might be w ritten,but space ferbids 
' l e t  i t  su ffi CO, then, to further emphasise the fact that such 
home-life destructive ev ils must injuriouKLy affect the early 
n u trition  of the infant,prev«at the all-Important performance 
of broat-feeding and pave the way for tach itlo  disease .The 
causes of the la t te r  cannot so much be traced to poverty as
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ignorance,rxegleot and over-indulgence im l%>reper food:so th a t 
the remedy l ie s  in  the be tte r instruction of women in the perf­
ormance of maternal duties,w ith legal action against glaring 
paternal n eg lec t.lt Is  pleasing to  know that most married men 
have a natural affection for th e ir off spring, which same should 
be encouraged by developing th e ir self-respect and sense of 
family responsib ility  .Domestic i ty  must be encouraged, which 
can only be dome effectively  by increasing the wages of the 
father,by preventing as fa r  as possible the labour of married 
women and by improving and brightening the conditions of home 
l i f e . I t  is  easy to imagine tha t the children of a ta in ted  
parental stock must be physically and morally urdiealthy and, 
liv ing  in  unwholesome environment ,must fa l l  victims to diseases 
of which rickets is  not the le a s t inçjortant.The father should 
be made to understand,therefore,that there are great advantages 
to p o sterity  in  good and w ell-ventilated homes,and so forth , 
which same are largely  rendered imoperative by deprivation of 
mother's milk,lack of maternal care and a r t i f ic ia l  foods .The 
dangers ef alcoholism must also be pointed out,pernicious 
liqu ids of th is  kind boing not infroquently consumed from 
deficiency of breast mHk;this is  no mere surmise,for s ta t is t ic  
-s  from various quarters have conclusively shown tha t women 
with peony acting mammary glands are usually daughters of a l- 
ooholicB ,particulany of the th ird  gene ra t i  on. Purthe r , i t  has 
been sim ilany  s-iown that when the mother was able to nurse her 
child and her daughter could not or only p artly  could,in some 
60 per cent.of the caSes th is  inherited abnormality is  due to  
immoderate use of alcohol on the part of the father; i t  is  
also in teresting  to  note the s ta t is t ic a l  assertion th a t when 
the fa ther is  a drunkard the daughter loses tho power of suck­
ling  her child and that th is  power is  lo s t for future generat­
ions. I t  is  fo r such reasons as the#o, then ,that the father 
must not be regarded altogether as a negligible factor in  the 
prevention and cure of r ic k e ts ; i t  i s  true,however,that the 
bearing he has upon the disease in  th is  respect is  mostly 
in d irec t,h is  duty being to do a ll  in h is power to enable his 
wife to suckle her child in  order to avoid the ev ils tha t 
a rise  from a r t i f ic ia l  foods.
2. M a t  e r  n a 1 .-  Despite the fact th a t eVen the 
children of the poorest receive a good education,it is  true 
tha t i t  may not always be the one best adapted for future 
adult requirements in the b a ttle  of l i f e  and the s tress  and 
turmoil of in fan t-rearing . S ti l l ,th e re  is  no dehying tho fact 
tha t the school-age is  the period of r e a c t iv i ty ,th e  obvious 
indication being for the reception ef ic re ss io n s  tha t can be 
stored up and prove of value in la te r  l i f e  .The elementary facts 
of cleanliness,cookery and domestic duties might well and 
largely  replace the generally unimportant tru ths ef h istory  
and geogrc^ i^^eic ,sing ing  and so fo rth . I do not believe in  
trying to teqch children, by elaborate courses of physiology 
and domestic hygiene, theugh the same may in  certa in  cases do 
good, as the bulk of such crammed facts are soon forgotten 
and rendered useless or confused in  adolescence. A much b e tte r 
plan is  to  give frequent demonstrations on p ractical matters 
connected with the home,training the children to  use th e ir  
eyes and hands in  the deta ils  of housowifory. Dolls come in  
here; most l i t t l e  g ir ls  love a baby, so th a t lessons in  the 
proper management of infants could be made a pleasure instead 
of a task as in  lectures or prosy discourses on technical 
noints.Indeed,the doll should bo used fa r  more than i t  is  
during educational years;for children play a t being grown-up 
when they have a doll and here l i e s  a grand opportunity of 
teaching them how to  wash and dross i t  instead of allowing 
them te teas i t  about at w ill. What a pewer for good,then,the 
games of childhood may be! I understand th a t in  Japan the 
l i t t l e  children are trained te carry the baby en th e ir backs, 
the younger members of ^ e  family being in  such ways fam iliar­
ised with the nursing role they w ill prebably have la te r  to  
play .By the sinple eapsdient ef strapping a doll on tho back 
in  the position which should in adult maraAod women bo occupied 
by a liv ing  child the children are trained by dummy to  handle 
a baby in an in te liig an t manner. G in s  here as there should 
be taftght how to wash the in f ant, to out out patterns for cloth­
es ,ha t te  put them on and what are the names and uses ef the 
various m aterials. In time a liv ing  baby could be substituted
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for tho doll .with careful instruction on tho arrangement and 
administration of the nursery ,particularly  as regards keeping 
i t  clean and not overlooking the smallest hygienic de ta il .There 
should he no d ifficu lty  in  03^1aining in  an understandable 
manner the value ef milk as a food and i t s  modification for 
an in fan t,together with the proper methods of preparing whey, 
gruels and nursery foods.Due insistence should be made on the 
necessity for scrupulous cleanliness ef the person and a ll 
u tensil 8, as well as the v irtues of methody in a l l  matters .There 
is  also a grand chance for emphasising tlie dangers of a r t i f ic ­
ia l  foods,making/a sort of aphorism for memorisation of the 
fac t that i t  is  twice as dangerous to feed infants upon con­
densed milk as on tha t fresh from the cow,er a hundred times 
as dangerous to feed a child on condensed milk as upon the 
maternal supply.Such lessons should be sort and frequent and 
never assume the form of soporific lectures .Such facts must 
often be repeated ,lest they &a#k iizpression for future l i f e .
The older g ir ls  might go in for courses of lec tu res as devised 
by various education committees,lessons being set from one of 
other of the simple text-books now on sale.Such persons might 
possibly derive benefit from working now and then a t a creche 
under a qualified  instruc tress and the appealing methods of 
the magic lan tern  er cinema h a lls  might well be taken advant­
age of to th is  end. Something short and to the point might be 
said in the schools about the influence of heredity,taking 
care,of course,to avoid a l l  mysterious sc ien tific  terns and 
constantly urging tho fact that vicious e r abusive liv in g  or 
habits are sometimes handed down from parent to child.Such 
forms of moral train ing should be used to stimulate 
children to grow up useful members of the community,fhll of 
tho commendable pride of race.They should come to rea lise  how 
the race is  perpetuated er altered  in process ef time and how 
the effect of environment, the modifications or organs and 
limbs used for special functions,or even the abuse of food 
and .drugs or manner of liv ing  may a l te r  types of animals or 
manking from good to  bad.In sh # # ,th e  sinple tru ths of evolut­
ion of home implication could be very easily  and effectively  
in s ti l le d . Many of these children a fte r  leaving school must 
earn th e ir  liv ing  in  domestic service or as nurserymaids .An 
unfortunate infant is  too frequently l e f t  to the tender 
mercies of callew,ignorant and incor^etent g ir ls  and conseq­
uently su ffer a t th e ir hands ,%o the extent perhaps ef having 
in tes tin a l or stomach disease from bad food er sweats given to 
coax off a cry. Indeed the servant question is  ever a seurce 
of worry and voxation in the home; b u t ,i f  at school the young 
candidate for domestic service had been trained in the elanent- 
ary laws of hygiene and cooking and been duly ce rtif ica ted  
ttiereia, there would be fewer risks to tho children and greater 
happiness accrue. Nevertheless,in only ^ e c ia l cases should 
the mether be relieved ef the responsib ilities  contingent to  
the superintendence ef the narsery and her child;never should 
the nursemaid been given fu ll char go. A proper school tra in ing  
would qualify the la t te r  for e ffic ien t work and the c e r tif ic a te  
which has earned would bo suitable evidence of her trustworth­
iness.In  service dated ce rtif ic a te s  of conduct should be given 
when she leaves. The young mother should leam  very earay the 
responsib ility  ef attending to  her own health,w ith a view to 
favourable influence upon her unborn child.Par tee  often these 
persons are to ta lly  uninformed and are quite ignorant of the 
elementary facts of maternity,having l i t t l e  or no idea of what 
to de with the child when i t  comes into the world.Some of them 
have a natural in telligence and consult the family doctor and 
a ll  is  well;but most of them seek advice from almost equally 
ignorant noighbours and friends .D is tric t v is ito rs  could do 
much good in  such cases,as well as mothers* meetings of an 
education^ kind. "Straight ta lks to mothers**might well be 
in s titu te d  by the local medical men in turn,w ith demonstrations 
on the liv ing  child by maternity nurses.I am not convinced tha t 
prosy public lec tu res for mothers are productive of la stin g  
good;the publication of aimplB text-books would seem to be a 
more useful id e a .I t is  very necessary to  do something as reg­
ards the food of the pregnant woman .Morbid cravings must be 
discouraged and treated  as pathological,only proper food-stuffs 
bstiiiifallowed owing to  i t s  influence upon the unborn child.The
use of sploes smd condiments in excess must be avoided and 
the use of the nerve-poisons,tea and coffee,should be warned 
against,p articu larly  amongst the poorer classes to  whom they 
do incalculable harm.No good can be done by the administration 
of stou t,porter or alcoholic drinks .Infants born of drunken 
mothers are d iff ic u lt to rear .The quality of the food is  of 
more inportance than the quantity to the pregnant woman and 
intemperance in  eating and drinking must be avoided;it seems 
probable tha t errors of d ie t, especially as regards excess of 
nitrogen, may react very powerfully for evil upon the foetus, 
possibly by overstimulation,or in te rfe re  with post-natal devel­
opment .An excess of carbohydrate food is  unnecessary and harm­
ful, as i t  throws extra woik upon the kidneys of the mother and 
does not benefit the child in  her womb.the l a t t e r  deriving i t s  
nourishment mainly from a small quantity of nitrogen.The 
pregnant woman should be discouraged from liv ing  on a chronic 
diet of bread and butter,cakes and tea.The workingciass popul­
ation do not seem to  consume the kind of foods supplying the 
most energy,they preferring strong infusions of tea,w ith 
bread and butter,when they would do much b e tte r on porridge 
and milk.Autointoxication of the mother by food may a ffec t the 
child,unless the placenta forms a suffic ien t f i l t e r  and is  
able to prevent the passage of toxins .The mother has also to 
deal with the excretory products of the foetus thence the inp­
ort ance of her not having to  get r id  of a surplus supply of 
hhr own.Bresh a ir ,  sunlight,regular exercise,- short of actual 
fa tig u e ,- daily in teresting  routine and cheerful companionship 
help to quicken the v ita l processes .In  showt, regularity  of 
l i f e  promotes appetite and induces healthy sleep .But the rout in 
-e walk should be avoided as monotonous ,much more stim ulation 
being forthcoming from the general in te res ts  of housework and 
ordinary daily occupations and recreations. The surroundings 
of the home should be bright and cheerfu l,a ll emotional and 
mental disturbances being avoided as much as possib le,as l ik e ­
ly  to  have an unfavourable effect upon the supply of milk, 
which is  usually poor in quality  and scanty in  quantity in  
nervous or excitable women. An outdoor l i f e  is  the ideal one; 
an approximation to  such should be encouraged.There is  much to  
be said in  favour of the German system of maternity funds, 
provided by eo^loyer and eng>loyed,and the French one which 
endeavours to keep the pregnant women in  a home some week bef­
ore confiner ent and drafts her into a maternity hospital a f te r­
wards,with jUssctioal and financial supervision during the 
f i r s t  yearor the in fa n t 's  life.These systems are regularly 
organised and competent;they are fa r superior to the promiscu­
ous philanthropies of other lands .The ev ils of factory en^loy- 
ment have already been referred  to ; the nation should set i t s  
face against the eaq)loyment of married women in  such places, 
as th e ir  proper sphere is  in  th e ir  own homes ; in  the case of 
factory women the enç)loyer should be made to  provide a matern­
i ty  fund and probably,if he is  thus penalised,he w ill p refer 
not to  employ married women - to the great advantage of the 
labour maiket and the community a t la rge .
(b) HYGIENIC TREATMENT.
The above method of dealing with th is  disease is  of 
vast importance, fresh a ir , warmth,sunlight, proper clothing, 
r e s t , exercise,b a th s,e tc . ,  having a great influence upon i t s  
prevention and cure.Given such favourable conditions a# these, 
i t  seems ju s tif ia b le  to hope tha t in  time the affection  would 
be stamped out ,particu lariy  i f  due atten tion  is  directed towar­
ds the provision of healthy dwellings, proper d o  these and 
breast-feeding of in fan ts, a function so much disliked and 
neglected nowadays .Fresh a ir  is  of cardinal icAortance ; during 
the early months of the fine part of the year the child should 
be taken out into the country lanes or paiks as soon as i t  is  
seven days o ld ,a t f i r s t  in  the nurse's arms and la te r  in  i t è  
carriage.In  cold or wet weather the fresh -a ir treatment should 
take the form of i t s  being carried into another room,p»wtiuusiy 
warmed and ventilated.The nursery should have a southern aspect 
and the windows should be freely  opened.In the winter,when i t  
appears to be dangerous to  open the windows w ide,it is  advisa­
ble to have a board f i t te d  under the bottom sash, so tha t a free 
current of a ir  may enter the room between the upper ones and 
take on an upward warmth-receiving direction.The temperature
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of the apartment should he about sixty,be large and sunny and 
fireplaced.E lectric lig h t is  b e tte r than gas,as i t  consumes no 
a ir  and gives off no products of combustion;gas and gas f ire s  
are to be condemned on these grounds and omadles and paraffin  
lamps are no le ss  objectionable.Removal from a cold and damp 
place to a dry and warmer clim ate,or to the seaside,is to be 
c ommende d ; the effect of lig h t and sunshine there and elsewhere 
is  strik ing  sometimes .As long a time as possible should be 
spent at the seaside,so tha t the fu ll  benefit of the pure a ir  
may be obtained.Gastrointestinal cases seem to do well there, 
but respiratory  ones do b e tte r a t higher altitudes.Sunlight 
has a marked an tirach itic  e ffec t,as may be instanced by the 
comparative ra r ity  of the disease in  the ÿroples and abundance 
in colder part s . The child/bhould have a su ffic ien t amount of 
sleep ,fo r the f i r s t  two or three days of i t s  existence most 
of i t s  time being spent in th is  way; for several weeks i t  should 
not ordinarily  be awake for more than two or three hours during 
the twenty-four,up to six  months from eighteen to  sixteen hours 
sleep being desirable.Sleep should not be induced by such 
abominations as comforters and soothers, whi oh are cq>t to become 
d irty  and a p ro lif ic  source of gastro in testina l in fec tion . 
Rocking the cradle is  not always the good thing i t  seems,for 
i t  tends sometimes to churn up the contents of the stomach 
and so give rise  to various digestives trouble#.The clothing 
of the child requires also very careful supervisionXong 
clothes are to  be condemned,as they are heavy and confine the 
limbs.Shortening of these should take place a f te r  the f i r s t  
few weeks.but should not be carried to excess .The lower limbs 
should not be exposed for the purpose of hardening,which is  
often injurious,but so covered that,w hile protecting from the 
c lld  or wet,the legs shall have unrestric ted  movement .In  th is  
disease the general circulation  is  depressed and the infant 
not infrequently suffers from cyanosis of the limbs and cold­
ness of the fee t;th e  perspirations also contribute to the cold­
ness of the body sur face.The underclothing should be of soft 
woollen material and the limbs and neck should be properly 
covered .A flannel nightdress is  advisable,as the child  is  apt 
to kick off i t s  bedclothes;a flannel binder should cover the 
abdominal w alls,atonic conditions of which i t  tends to  correct. 
I t  supports in  these cases whM is  usually a weakly p a r t , i t  
stimulates the respiratory functions and is  not without effect 
upon the sluggish abdomin^ c ircu lâ t ion.Some people hold that 
the b e lt lAiould be worn continuously and be made of e la s tic ,so  
as to  act as a perpetual massage;whereas others in s is t  
only i t s  interm ittent use for an hour or two each day .She 
napkins of the infant should not be applied too tig h tly  and 
as soon as they are soiled they ought to be changed.Bvery 
morning the child should receive a bath of warm water and 
soap and at night i t  should be sponged with tepid water at 
about n in tty  degrees,with warm fric tio n s  afterwardsiRickety 
children are very susceptible to  cold,which fact should always 
be borne in mind.Sait water baths are often of service and 
good resu lts have been reported from immersions in  sand.Careful 
massage is  generally ef u s e ,if  there is  not much softening and 
tenderness of the bones.Bverj; rnoming,after the bath.the 
child s> ould be la id  upon his face and be rubbed with the open 
hand along i t s  spine,perhaps with a l i t t l e  olive o i l ,fo r  ten  
minutes or so with repetition  at night .Massage of the belly  is  
generally very beneficial,as i t  stimulates the muscles of the 
region,as well as the in tes tin a l masoulature,thereby relieving 
the flatulence or constipation ;it i s  also effective upon any 
congestive conditions present and the respiratory  function 
can also be stimulated in  th is  way.Some good can be done in  
certain  cases with a mild continuous e lec tric  current to the 
akin, aided by an e lec tric  bath.The Roentgen rays have also 
been t r ie d  and photothenq>eutic and sunbaths are said to  do 
good.
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M e d i o  1 It li 1 T r e a t m e n t
( a)  GENERAL TKBATI-fEHT
In dealing with the question of the drug treatment of 
th is  disease i t  is  presumed th a t the case is  being fed on tûie 
appropriate diet presently to be outlined and th a t the hygienic 
and e th e r factors have received due consider a t ion .The main 
part of our endeavour must be directed towards promotion of 
the ch ild 's  n u tritio n ,fresh  a ir  and healthy environment;for 
drugs, though they afford valuable aid , should only be used as 
aux ilia ries  to the above. We shall presently see tha t there 
are various indications in  the course of the disease for th e ir  
enployment,though i t  must always be understood th a t, Aespite 
the claims of such agents as phosphorus and coW-liver o il ,  no 
actual Specific medioation is  known.
PHOSPHOHJS.
This has been much recommended,though i t s  indiscriminate 
exhibition is  not en tire ly  free from risk  .The preparations of 
the remedy a re ,however,not infrequently ef great u t i l i ty ,p a r t ­
icu larly  the hypophosphites and the glycerophosphates.It appe­
ars to have been f i r s t  used in France in  the form of a "phosph­
orus butterïSome of i t s  advocates regarded i t  almost as a 
Specific,especially  in  those cases suffering from craniotabes, 
i i  appearing to  them to  a ss is t in  the closure ef the an terio r 
fontanelle and ward off to  some extent threatening laryngismus 
stridu lU 8 .lt was said also to  have a good e f f ec t  in cases 
marked by severe inflammation of the epiphyses, d eb ilit a t ion, 
gastro in testina l catarrh  and scorbutic m anifestations. I t  be­
came very much used because i t  tended to hasten the hewing of 
fractured bone, even in  small doses, experiment a lly . I t  has not 
yet lo s t i t s  popularity ia  the Continent of Europe and elsehw- 
ere,though i t  appears to me that much of i t s  efficacy is  due 
to the ood-liver o il with which i t  is  so often prescribed.As 
sta ted ,there  is,however,a certa in  amount of risk  attached te  
i t s  prescrip t ion, cases having from time to time been reported 
in  which the child has developed ic terus and died from the 
usual poisonous effects ef the metal,with the classical autop- 
sioal fin d in g s.lt should therefore be administered with great 
caution e r , i f  there seems any r i s k , i t  had b e tte r  be l e f t  alone. 
I t s  use might well be reserved for severe and in tractab le 
cases and i t  must be avoided when gastro in testina l affections 
conplicate the case.The dose should be the very small one of 
one six-hundredth to one two-hundredth e f a grain three times 
a day,given in  a fftlvoured o i l . I  have never known i t  to do 
good in  i t s e l f , except in  craniotabetic or nervous cases and 
in  such I  have often thought I  might have dene as much with 
other agen ts.It i s  possible th a t i t  may prove effective by 
neutra lising  the toxic products of the in tes tin a l canal respon­
sib le  for the origination t f  the disease by infecting the 
osseous and nervous systems.In order that there may be uniform­
ity  of dosage,it is  necessary tha t i t  be thoroughly mixed with 
the o ily  vehicle with which i t  is  g iven;if the bo ttle  be not 
well shaken,there is  risk  tha t the la s t  doses thereof w ill 
contain too much ef the drug and give r is e  to symptoms of 
poisoning or even death.The best way to give i t  is  to  dissolve 
i t  in  ether and then in  o il ef almonds,with vigorous ag ita tion , 
and then incorporate the whole with cod-liver o il and place in  
a water-bath for some minutes to  get r id  of the ether .Then 
hermetically seal the bo ttle  and label fo r vigorous shaking 
before admini st rat i  on. Vari ous conpounds of phosphorus have foun 
-d favour of la te ,such  as the syrup of the hypepho^hites,the 
glycerophosphates and lecithin.The well-known compound syrup 
ef the phsophate ef iron is  mM M , in  doses ef a ha lf to one 
drachm,with er without cod-liver o i l , in  anaemic and other 
cases .The glycerophosphates are also of great service sometimes 
in  cases of rickets complicated with anaemia,neurasthenia and 
general maanutrition.The basic glycerophesphoric acid forms 
both acid and neutral sa lts ,th e  acid preparations being reser­
ved for oral admlmistration and the neutral for hypedermy;the 
former drugs are soluble in water,amorphous and very stab le;
/ / ytake up water very readily .Such me die aments are producti­
ve of improvement in tissue  nu tritio n  and have the advantage 
over ether phosphorus compounds in  tha t they are stable and 
easy of assim ilation.Protylin  and Persan are ef th is  class and 
contain albumin;the former is  said to be very well %eme in  
rickets and effective in  bone d isease ;it ma^ ; be combined with 
iron, bromides, e tcacco rd in g  to indications .Vari ous organic
have been made from animal and vegetable sources. 
VezTossan is  one of th e se ;it is  cheap and beneficial in  ricket- 
y cases,is  a neutral soluble compound of P hy tin ,is  said to  
improve the general nu trition  and growth ef the patien t and 
may be given in  milk and other foods.phytin i t s e l f  is  made fs- 
om the seeds of p lants and contains nearly 23 per cent, ef 
phosphorus in an assimilable and non-poiaonous form.It appears 
to be an acid calcium and magnesium double sa lt of a certa in  
phosphorus princip le discovered in  plants,which is  stored up 
as a phesphorus reserve in  a l l  seeds,tubers and rhizomes.On 
theoretical grounds at le a s t we may regard i t  as readily  assim­
ilab le  and lik e ly  to promote the general metabolism of the 
patien t .Lecithin is  poorer in  phosphorus,containing only about 
4 per cent.thereof;i%  has no tissue-building or ca lc ifica tion - 
producing elements,is expensive and net to be recommended for 
routine exhibition,at le a s t according to my experience .1 have 
tr ie d  i t  in  a few cases of rach itic  marasmus;the resu lts  were 
only p a r tia lly  satisfactory,though while the drug was being 
administered some of the oases shewed a tm porary grain in  
weight,which may have been due te  the res t ef the treatment.
Tbs simplest and one of the best methods of giving le c ith in  is
to give the raw yolk of a fresh egg,which contains a large
proportion ef the remedy in  an easily  assimilable form .It is  a 
constituent of the brain and is  also present in  the  seminal 
flu id ,th e  blood,most ef the v i t i l  organs and in  the yolk of 
the egg.In the in testines i t  i s  decomposed in te  s tea ric  acid, 
glycerophosphates and n eu rin e .lt produces sometimes marked 
increase in  the body weight and augments the number ef the
corpuscular elements e f the bleod.I have always given i t  by
the mouth,though some advise tha t i t  produces te t t e r  re su lts  
when given Intramuscularly.Some firms manufacture chocolate 
tab le ts  e f it,each  containing five-six ths e f a g ra in ,in  which 
form i t  is  pleasant to take and a ttrac tiv e  to ch ildren .! have 
never adoption ef some to give i t  hypedermically, as in  ch ildr­
en who are suffering from such a chronic affection as rickets 
and whose nerves are so readily disordered,this method dees 
net commend i t s e l f  to me for serious censideation. There is  
a preparation ef le c ith in  on sale,which is  known as B ieplastin, 
consisting ef the former emulsified with three-quarters ef a 
per cent, ef sodium chloride so lu tio n .lt has been given hyped­
ermically and is  said to influence the general nu trition  of 
pa tien ts ,p a rticu la rly  those suffering from nervous exhaustion. 
In I ta lia n  c lin ics  they use intramuscular injections of th ir ty  
centigrammes ef lecith in ,em ulsified  with normal saline,fvery  
ether day, and for i t  ds^oaSimed an average increase ef ten 
per cent .haemoglobin and corpuscular numerical AafMmtatien, 
thus removing the dyspepsia and one ef the great causes resp­
onsible fo t the production and persistence e f the rach itic  
d isease and osseous perversions.lt does not appear to produce 
intolerance er digestive disturbances which occur under the 
phosphorated o il,ev er which i t  has an obvious advantage. A 
lec ith in ised  ced-liver o il is  also sold for tea-to  tabiespeon- 
ful dosage;it appears to be of signal service in oases in  
which the ced-liver o il alone would do good.
COD-LIVER OIL.
This is  mere of a food than a medicine and i t , e r  some 
substitu te  e r combination should be tr ie d  in  every su itab le 
case.In genera l,it can be regarded as a fa tty  food,though i t  
has been classed amongst ths drugs by reason ef the presence of 
certa in  animal extractives which are supposed to have decided 
therapeutic p re p e rtie s .lt  is  important to administer only small 
doses of the o il at f i r s t ,especially to  young children who,if 
under one year of age,to lerate i t  badly.In most cases the 
in i t ia l  dose should be five to  twenty minima;the s tee ls  should 
be subjected to regular daily inspection for i t s  presence,which 
i f  noted,should ca ll for i t s  temporary discontinuance.lt would 
appear tha t rickety children are ©my toe  frequently drenched
with ood-liver o il and cheiricai food,which they can only imp­
erfectly  assim ilate:w ith the resu lt thgt the stomach is  s t i l l  
further disordered and progress towards recovery is  indefin i­
te ly  delayed.Therefore,it should never he given i f  signs of 
stomach or in te s tin a l disturbance appear. I  usually give i t  
raw or in an emulsion with lime-water and milk-sugar, flavoured 
with aromatic water or wine.In some cases a single dose at
bedtime causes le ss  discomfort than frequent doses during the
day . I t  i s  sometimes b e tte r borne when given with a few drops 
of ether or alcohol ; the presence of the former occasions a 
stim ulation of the movements of the stomach and so a ss is ts  the 
expulsion of the o il into the duodenum;to some extent also i t  
prevents unpleasant éructât ions of food.Cod-liver o il may more 
readily  be absorbed i f  given in  the form of a fine emulsion,
which should always be freshly prepared and not prescribed as
a proprietary artic le ,even  though the products of certa in  firms 
are said to be thoroughly re liab le  .The yolk of egg and brandy 
are added to some eftuisions and sem to do good.The o il ead 
extract of malt form a useful combination of ready assim ilat­
ion; the resu lt is  the ingestion of both fa tty  and carbohydrate 
food,and i t  is  sometimes also prescribed with the addition of 
hypophosphites of sodiiuti,magnesium and calcium,as well as with 
iron,quinine or creosote.The o il i t s e l f  is  often made the 
vehicle for administration of free phosphorus .A useful prepar­
ation would contain in each drachm dose eighteen minims each 
of cod-liver oil,syrup of the 1 actophosphate of calcium and 
lime-water, one grain of sodium hypophosphite, seven or eight 
minims of mucilage,with cassia-o il flavouring. In the case of 
weakly infants unatle to  digest the o il ,  adm inistration may be 
performed by by inunction ,it being absorbed to some extent 
through the skin and making i t s  detection possible in the 
s to o ls .I  have treated  a large number of oases in  th is  way and 
been well pleased with the re su lts . The o il is  of great value 
in  the treatment of the respiratory disorders of rickets,which 
Improve more rapidly under i t  than under routine cough mixtu­
res; i t  also helps to  increase the res is tin g  powers of infants 
against disease and so minimises the risk  of infection by the 
tubercle germ.There are many who speak ^ g h ly  of the combinat­
ion of cod-liver o il with creosote;the l a t t e r  undoubtedly 
prevents fermentât ion, increases assim ilation and promotes 
n u trition  of the tissues;w ith  or without the o il i t  is  a valu­
able remedy for the treatment of chronic in te s tin a l catarrh  
common to the vast majority of rickety cases .Any of i t s  approv­
ed preparations may be used,such as the tannate,w ith or without 
e l ix ir  of pepsin or glycerophosphate of sodium,especially in  
cases of summer diarrhoeg;in th is  way one may expect stim ulat­
ion of the appetite, dimini shed offensiveness of the stools and 
increase of body weight,the urine being watched and signs of 
renal disease contraindicating.I have kncwn good resu lts  to  
accrue from a combination of cod-liver o il with 1 actèphosphate 
or hypophosphite of calcium. I t  is  a very common thing to  give 
extract of malt and maltine alone or in  combination with cod- 
l iv e r  o il .Their principal value l ie s  in  the presence of a dia- 
s ta t ic  fom ent, so tha t they are readily absorbed by the stom­
ach and in testines and constitu te foods .Some of the malt prep­
arations contain a small percentage of alcohol,which is  added 
as a preservative and to tone down th e ir  stickiness .The exhib­
itio n  of malt extract is  contraindicated i f  there is already 
an excess of starch or sugar in  the food;but in  cases of mal- 
-nu trition ,especia lly  when there is  in a b ility  to digest carbo­
hydrates, they may be of considerable value,though in  the maj­
o rity  of instances i t  is  advisable to  add the malt extract 
d irect to the starchy material and give i t  as a dextrinised 
gruel or food,th# maltose thus formiHi^eing fin a lly  absorbed 
by the tissues as dextrose.lt is  an excellent vehicle for tlSi 
administration of hypophosphites,glycerophosphates or cod-liver 
o il and such an tisep tics as creosote when needed.It has,however 
,been urged that the malt extracts have been too much lauded 
as remedies,both by profession and public ,fo r the reason th a t, 
utfLess the d la sta tic  action is  required,equally good resu lts  
can be obtained from the ise of honey;further,on account of the 
care involved in the th e ir  preparation to prevent the destruct­
ion of the d iasta tic  ferment,the cost is  out of a l l  proportion 
to  food value -  a pound of malt extract costing perhgqps three 
shillings,whereas the same quantity of honey would cost only 
a few pence and provide more sugar to  the ch ild .
ARSEHIC.
According to my experience,arsenic is  of p articu la r value 
for the acceleration of tardy convalescence,adenopathy and 
toning up of the system hy i t s  wSll-known nervine e f fe c ts .l t  is  
also useful in  cases of in tractab le  vomiting of chronic catarrh 
of the stomach;half a minim of the liquor,w ith a lk a li and arom- 
atics,may be given three times a day to a child of three month- 
8.Similar small doses for age sometimes have a strik ing  in flue­
nce upon stubborn glandular enlargement s.X find that children 
bear the drug b e tte r than adults usually .N evertheless,its ad- 
m inistation must be discontinued Jfif toxic syiiptoms make th e ir  
appearance.An arsenical water may be givenif preferred and for 
special indications.
IRON.
Anaemic is  sometimes a troublesome and chronic condition 
in rickets,and for i t s  re lie f  some preparation is iron is  
c learly  indicated,provided the gastro in testinal trac t i s  in  a 
f i t  condition for i t s  comfortable reception.Great care should 
be exercised in  the selection of a safe preparation,such as 
the p ^ to n a te  of iron,with or without manganese,the liquor 
fa r r i  d ialysatus, the saacharated carbonate or the azmnoniated 
citrate.T he syrup of the iodide of iron is  well tolerated,even 
by young in fa n ts ;it  may be combined with the compound syrup of 
the hypophosphites,and is  specially  indicated i f  there is  
glandular enlargement .The iodine libera ted  from i t s  combination 
with the metal often checks fermentation in  the stomach.lt is 
usually safe to give one minim for each month of the in fa n t 's  
age,up to %mn drops, th rice  daily a f te r  meals .Some au tho rities, 
however, disapprove of the iodide of iron,hoi ding tha t i t  is  
capable of producing such skin lesions as purpura,as well as 
of impoverishing the blood and depressing the patien t .When, in 
addition to  anaemia,the spleen is  enlarged,success may be 
achieved by combining the saccharated carbonate,in three-grain  
dose,with half a grain of thyroid extract in  powder thrice 
daily .Iron  v i t  e ll in , or oviferrin ,has been much advocated in  
certain  q u a rte rs ;it is  said to act very quickly upon the anaem­
ia  and allay  other d istressing  sympt oms .Ovivit e ll in  has prono­
unced advantages over inorganic and other ferruginous preparat- 
io n s ;it  gives r is e  to  a rapid increase of the red blood ce ils  
and haemoglobin,inproves the appetite ,bu t fa i ls  to cause const­
ipation or disorder the d igestion .lt is  almost ta s te le ss ,p a la t­
able and is  well borne,even in  large doses,by most children.The 
good effect of ferruginous preparations may often be nehanced 
by the addition of small doses of arsenic or strychnine or 
other sim ilar ton ics.
This is  a good general tonic for administration in  milk; 
the o ffic inal iron and quinine c itra te  is  a useful fom  in  
dose for age.
STRYCHNINE.
This may be given as the o ffln inal liquor or in  the form 
of the tincture of nux vomica,gradually added to  the acid or 
alkaline mixtures being taken for the correction of the dig­
estive disorders and tone up the system.In the la te r  stages 
some form of strychnine may enhance the slower-acting glycero­
phosphates .
FORMIC ACID.
The administration of formic acid and the formates is  
much advocated nowadays for the re l ie f  of the muscular weakn­
ess of rickets;such medicaments may be combined with the glyc­
erophosphates and be obtained in  paiatAble fom  from the drug 
houses.Fomic acid is  credited with increasing the muscular 
power,toning up the muscles, increasing muscular energy,abolis­
hing the sense of fatigue,l%%proving the appatite and generally 
sharpening the physical and mental powers.
COCA.
SmtfLldoses of the e l ix ir  of coca may be combined with 
strychnine or other tonics and advantageously’^ e given over 
short periods when muscular N sbility and weakness o of the heart 
cause anxiety.
ORGANOTHERAPEÜTIC ÏŒASURES.
Encouraged by success in  other d irections,the fie ld  of 
organotherapy has been extended to tickets ,w ith  a view to the 
r e l ie f  of the profound and extensive nu tritional disturbances. 
Various extracts of ductless glands have been tried ,w ith  a
a certain  amount of success,but nothing like  the discovery of 
a specific fo r the rach itic  disease.In fa c t ,I  would accord 
such extracts only a small place in  the treatment of rickets; 
for they are not indispensable,it being in only rare instances 
that they are of real service or prove more valuable than 
agents whichhave stood the te s t of time and universal experi­
ence. The thyroid gland,for instance has been used for the 
cure of th is  disease, but I find no reason to believe tha t i t  
possesses any special value and regard i t s  costliness as 
rendering i t s  prescrip tion  amongst the poor p ro h ib ited .lt seems 
to me tha t some of the oases benefited by i t s  administration 
were suffering from cretinism plus rick e ts ,In  view of the  
theory that the v irtue  of cod-liver o il lay  in  i t s  orgmMc 
ex tract8 ,numerous observers have tr ie d  thyroid extract over 
long and carefully-studied periods,but without being sa tis fied  
tha t any signal benefit resulted.Some reserve i t  for advanced 
cases of rick ets, whereas other p ro test against i t s  employment 
in  tha t way .The theory has been advanced tha t the siccess Gf 
phosphorus depends upon the fac t that i t  supplies a stimulus 
to development which,owing to some fa ilu re  in the thyroid gland 
,is  wanting in rick ets ; on theoretical grounds the agent should 
do good,in view of the richness of thyroid in  phosphat##.The 
extract has been put to special t r i a l  in oases of anaemic and 
^ le n ic  enlargement,but probably the good resulting was due to 
the iron given at the same time.The benefits resu lting  from 
thyroid administration in  cases of absence or insufficiency 
of th is  gland would seam to suggest at le a s t a t r ia l  in ricke t- 
3 ,as in the former instances the nu tritive  and general metabol­
ic processes commence to be normally performed,the percentage 
of haemoglobin increases,the processes of ossifica tion  are s t­
imulated into greater energy and there is  greater power of 
bearing fatigue .On the other hand, i f  excess of thyroid is  
administered,there follows a tra in  of synptoms that would )|ave 
to be feared in  a rach itic  person,such as great neivous excit­
a b ility  and vasodilator troubles,together with le ss  of weight, 
gastro in testinal disturbances aM passage of albumin in the 
urine.T herefore,if i t  is  decided to give i t  in  ricke ts ,the  
greatest caution should be exercised. As rickets is  mainly a 
disease of infancy and early #ays,it seems natural tha t c lin ic ­
ians should tackle the thymus question also in  the hope of 
finding therein an etio log ical and remedial agent .The thymus is  
a conspicuous organ in foetal l ife ,b u t commences to wither up 
from the second to the th ird  y ea r.If  i t  p e rs is ts ,th e re  may be 
some defect in  the thyroid and the presun^tion tha t the one is  
GOEplementary to the other in  function.The thymus contains 
combinations of iodine analogous to  those of the thyroid and i t  
has been suggested that,by some internal secretion ,the former 
exercises considerable influence upon the development of bone 
and that the enlargement of the spleen in  rick et s p y  be a co32g>- 
ensatory hypertrophy,the spleen replacing the function of the 
thymus gland .But the value of th is  theory is  to some extent 
discounted by the fact that the spleen is  only enlarged in  
five per cent, of rach itic  cases .Thymus removal has been perf­
ormed in the case of dogs,with the resu lt th a t the animals 
were smaller than the rest of th e ir  breed,less in te llig e n t, 
sluggish and more easily  fatigued,with so fte r and more readily  
broken limbs .Under the misroscope the compact layer of bone 
was thinner in the diqphysis and the epiphyseal lin e  was wider 
and more irregular,though there was no hyperplasia of lymphoid 
tissu e .In  many cases of rickets a t autopsy the thymus has been 
found diminished in  normal size for age and observers,acting 
on th is  fac t and the above theoretic & considerations, have 
given the gland to rickety children.The preparation convenien­
t ly  employed is  the fresh gland minced and made into a thick 
soup,each patien t receiving % gramme for month of age;tablets 
may be used i f  preferred.Ho harm seems to result,though la te r  
extensive t r i a l s  must determine the efficacy of adm inistration. 
Suprarenal extract has also been tr ie d  in rick ets,usually  in  
the form of tab le ts  of the gland;I am not convinced th a t they 
are of use.A h a lf  to one minim of adrenalin solution has been 
advocated for the re lie f  of rickety  muscular asthenia;good 
resu lts  have been claimed for i t s  admini s tra t i  on. A favourable 
effect is  said to be observed upon the general condition,on the 
profuse sweating and nervous manifestations and upon the
' i m  / ^ /
craniotabes .But is  has p rac tica lly  no effect upon the enlarge­
ment of the epiphyses,the rickety rosary,or in  cases of laryn­
gismus and i t  does not seen to hasten the closure of the ant­
erio r fo n tan e lle .lt is  also claimed that children rapidly rega­
in  the power of walking and progression,with disappearance of 
the softeness of the thoracic bones and eruption of the tee th ; 
the amelioration of the symptoms is  most rapid during the f i r s t  
eight days of i t s  exhibition;the best resu lts  are observed dur- 
ia? the f i r s t  fo rtn igh t, a fte r th is  period only slow inprovement 
being noted. So much for theory and apparently biassed reports 
in  b rie f;in  specihlcases,however,I do not deny that suprarenal 
extract may do good,but I maintain that equally good resu lts  
can be obtained by the employment of chopper and equally r e l i ­
able drugs and th a t,th e re fo re ,its  exhibition is  not Ju stif ied  
in  a practice such as mine, I observe that Klotz (l6"noh.med. 
Woch.,May 21,1912) ascribes very pleasing resu lts  to the admin- 
i i t r a t io n  of p itu ita ry  extract in  rickets.He t e l l s  us. that às 
the colouring matter of the hypophysis is  p articu la rly  rich  in 
phosphorus,the drug meets a theoretical indication in  th is  dis­
ease.He gave with i t  suitable doses of calcium carbonate to 
provide materiel for the growth of bone;in a l i t t l e  over a 
month five children ihowed remarkable improvement in  th e ir  
condition and from th is  suid his studies in osteomalacia he 
concludes that the true cause of both th is  and ricket# is  some 
disturbance the phosphorus rather than in  the calcium 
metabolism.The p i tu i t r in  of Parke,Davis & Co . is  a convenient 
preparation for the exhibition of the drug.
SALT.
I have noticed that rickety children sometimes show a 
peculiar fondness for oomnon sa lt and there seems no reason 
why i t s  free ingestion should be prohibited.A sufficiency of 
th is  condiment should be put in the broths and given with the 
animal foods allowed,as i t  contributes to the healthy perform­
ance of digestion and appears to act as a prophylactic against 
in te s tin a l worms 
GLYOTOPHOSPHATES.
These agents seem to have a decided effect upon the n u trit 
-ion of the nervous system,so that they are indicated in  a l l  
cases of nervous asthenia.Their physiological effect is  to 
accelerate the nitrogenous metabolism,with the rapid assim il­
ation of albuminoids and subsequent elimination of nitrogen. 
They are not infrequently more readily  absorbed and assim ilated 
than the hypophosphites and the phosphates,with which they may 
be given in combination or in  a mixture containing malt extract 
, cod-liver o il or bone marrow,to which, i f  necessary,are also 
added quinine or iron or strychnine.
SANATOGEN.
This proprietary a r tic le  contains five per cent.of sodium 
glycerophosphate in  casein of m ilk ,It is  a white powder,which 
can be made into a paste and mixed with the food;in some cases 
i t  is  a simple and effective method of administering a pvsparat 
-ion of glycerophosphates .Experiment has shewn that,M en in  
cases of disease,the remedy disappears from the stomach h a lf an 
hour sooner than egg albumin or casein dissolved by a sodium 
sa lt .In the case of rickets the appetite is  improved,the weight 
is  increased,any troublesome diarrhoea am eliorates,rachitic 
troubles are checked and the bones grow finner and more r e s is t ­
ant .From various quarters we hear of i t s  giving good and speedy 
resu lts  in ch iliren  suffering from wasting diseases,especially  
when associated with diarrhoea and atrophy.in some oases,howev­
er, I  have known i t  to  be badly to lerated  and produce actual 
indigestion.In genera l,it acts as a tonic and stomachic,giv/ing 
re l ie f  to hungered and deb ilita ted  tissues by assisting  the 
absorption and assim ilation of nutriment.
MASSAGE. _
I have found massage to be a valuable remedy in  the t r e a t ­
ment of ricke ts ,as  i t  promotes vqscular ac tiv ity  and stimulates 
the resp iration  and c ircu la tion ,which are feeble in  the course 
of the affection,being made worse by the flabby and toneless 
condition of the muscular system.The waste products in  the 
tissues,w hi oh act as toxins, are also ro#####d more rapidly 
remevabie and carried into the circulation to be fin a lly  dealt 
with by the excretory organs .When combined with baths and 
douches,it accustoms the skin to changes of teznperature and 
prevents the frequent tendency to catching colds and ca tarrhs.
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I t  is also of great assistance to recovery cpf the tone of 
deb ilita ted  muscles (particu larly  of the extremities ,spine and 
abdomen,and i t  is  not without good effect upon any constipation 
present and the ac tiv ity  ef the cutaneous function is  also 
thereby promoted.The effect ef massage may be enhancM by the 
enployment of stimulating liniments or alcoholic rubbings,which 
.by producing sligh t coun terirrita tion  of the skin,increase 
the peripheral c irc u la tio n .If  the digestion be enfeebled, fa t 
may be introduced into the system by inunction and rubbing with 
ood-liver oil,goose-grease or bacon-fat .The same end I have 
found to be achieved,however,by massaging the en tire  body with 
ordinary pure olive o i l ; th is  answers most requirements and is  
free from the objectionable characteristics of the above-ment­
ioned medicaments.lt is  sometimes advisable to dry percussion 
and kneading of the akin,in  erder to stimulate the deeper 
muscles.
ELECTRICITy.
A mild current of th is , by reason of i t s  stimulating prop­
e r tie s , promot os the vascular and nervous metabolism and may 
therefore be expected to do good in certa in  oases ef rickets; 
i t s  use, how ever, ca ll 8 for lim itâ t ion, as many children are much 
frightened when i t  is  iqiplied to the akin.I make use ef the 
continuous current and the e lec tric  bath,finding tha t these 
a llay  somekhat the perspirations,the insomnia,the general pains 
and the lazyngegi spasms.I understand tha t much good has resu l­
ted  from the use of the sinusoidal current in  the cardie- 
abdominal atony of rickets with defective coixp ens at ion ;1 i t t l e  
fear or discomfort w ill be caused.It appears to be best given 
in  a bath or through a double-hand or foot-bath,wach separate 
trough containing an electrode;in  th is  way the en tire  current 
is  made to  pass through both the limbs and the trunk.Further, 
the Roentgen rays,by reason of th e ir  powerful penetrating 
action ,are capable of producing profound disturbances of the 
ce llu la r equilibrium of the blood and organs .The fu ll extent 
of th e ir  value for general medicinal purposes is  not fu lly  
understood,though they have been used with good effect in  
cases of leukaemia and splenic anaemia;from which i t  seems 
probable th a t , i f  used with discrim ination,they may also prove 
a valuable therapeutic adjunct to the treatment of rick e ts , 
p a rticu la rly  during the comparatively sunless period of the 
year.
BATHS.
Baths act as tonics to iiiprove the circu lation  and encour­
age growth and n u tr i t io n ;if  used with proper care,they have a 
good effect upon the nervous system.I have found them of great 
value in  rickets,bu t am oarefil of th e ir  use when the patien t 
is  very weak or suffering from some intercurrent d isease;in  
such oases I suspend them and order s-ponging of the patien t 
limb by limb while i t  l i e s  on i t s  mother's knee,or even in  i t s  
cot . I f  the child is  inclined to blueness about the mouth, I 
consider i t  advisable to  wait for the process of cox^ilete 
body immersion u n til i t  is  older and stronger and in  the case 
of delicate children I p refer that they be bathed with tepid 
water a t bedtime rather than i n  the morning.The usual method 
employed in  a case of r ic k e ts ,i tIM  infancy,is to stand or s i t  
the child in  a bath at a teaperature of ninety to  one hundred 
degrees and then rig id ly  douche i t  with tepid water,beginning 
a t seventy or so and rapidly reducing the tempeature as the 
child becomes more resistan t and accustomed to  sudden changes. 
Douching with sa lt water has a fine invigorating effect in  
oases of rickets and ,if sea-water Is  unobtainable,rock-salt or 
some proprieàary im itation of the marine substance,can be added 
with advantage to the daily bath.Curvatures of the bones some­
times y ie ld  to  a prolonged course of sea baths,as do certa in  
cases of spinal curvature,when assisted  with douches and 
massage.lt is  essentiel tha t one should thoroughly dry the 
ch ild 's  skin,as in  rickets there is  great l i a b i l i ty  to eczema, 
in te rtrig o  and perspiration eruptions .The drying should be 
rapid,w ith vigorous fr ic tio n s ,in  front of a fire ,sp ec ia l a t t ­
ention being paid to a l l  the flexures of the limbs,the folds 
of the buttocks and the back of the neck,which parts are veiy 
apt to be overlooked by the careless or hustling nurse.
FRESH A IR. _ _ .All are agreed as to the value of fresh a ir  in  consunptive 
and the lik e  cases and i t  is  high time tha t the public came to
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reoogniae its  equal value in rachitic,marasmic and sim ilar 
A ffections.If the infant is  a town re s id e n t,it should be taken 
out regularly every day into the open a ir ,p a rtic u la rly  tha t 
of the parks,which have been aptly called the lungs of the 
cities.Should the parents be in  a position to  afford a change 
of a ir ,a  prolonged sojourn on the sea coast should be recojormen­
ded: for the tonic and bracing action of the a ir  of the l i t t o r ­
a l , charged with ozone and s a l t , i s  of great service in  rickety 
cases towards permanent cure.The longer the child stays a t the 
seaside the better,We have many watering places in  th is  part 
of the globe and I have found diarrhoea cases to do very well 
th#re,though the respiratory ones do b e tte r at a higher spot 
inland.A child can be safely taken out into the open a ir  during 
the winter months,if i t  is  well covered and protected faom 
draughts.lt may be advisable to give a l i t t l e  warm nourishment 
before leaving the house to ass is t in keeping up the body heat 
during the time tha t the child is  out for the a ir in g .I t  often 
happens that one is  not able to effect much change in  the 
household arrangements or the l i f e  of i t s  inamtes ,as poverty 
or other adverse factors may stand in the way,Still,we must 
stimulate these people towards const and endeavour,particularly 
towards hygiene, proper feeding and fresh a i r  .We must in s is t 
upon a ll the rooms,especially the liv ing  ones,being well ven til 
ated,as the poor often prefer to spend th e ir  t i r e  in  apartmen­
ts  in  which the windows are almost hermetically sealed,they 
herding together in an atmosphere reeking of toxic emanations 
with the child as a central figure therein .Far too many nurs­
eries are kept at an excessive temperature:so that,when the 
child is  taken from the overheated room into the fresh a i r , i t  
seems always to be taking cold and is  then shut up in the old 
vapour-bath atmosqphere un til i t  shows signs of recovery,with 
consequent lowering of i t s  powers of resistance to disease and 
diminished v i ta l i ty .I  have often come across cases in which the 
Unfortunate infant has been kept indoors for the f i r s t  seven 
months of i t s  l i f e  a t the colder time of the year,the usual 
rickets and i t s  concomitants making th e ir  appearance.Should the 
social circumstanoes of the case all#w,separate rooms should 
be used for the day and night nursery.The patien t should be 
kept in a sunny well ventilated  room,well ligh ted  and kept 
free from dust by the almost to t a], absence of superfluous 
pictures and draperies.The walls of the apartment should be 
coated with a washable distemper,thick carpets shoved be repl­
aced by cork linoleum of cork and well washed and polished 
floors; heavy curtains must not be & lowed to screen the window- 
8 and shut out the lig h t or catch the dust and hold it.Too 
much furniture should not be allowed to in truse upon the floor- 
space.In so rt,the  nursery should be p la in ly  furnished and 
never be allowed to become stuffy  .Even in  the dwellings of the 
ÿoer scrupulous cleanliness should ob tain ;th is can hardly be 
expected when the mother has to spend the working hours of the 
day in the factory or hawking in the s t r e e t s . l t  i s  well known 
to persons of in telligence tha t a child w ill never suffer from 
fresh air,however cold,though i t s  ^ i n  and mucous membranes 
are very susceptible to sudden draughts - the moral being th a t, 
i f  i t  is  allowed to crawl about the floors,g reat care must be 
taken tha t i t  is  duly protected from th is  danger,The windows 
should be kept open throughout the twenty-four hours, a ll 
draughts,of course,being avoided.There is  not usually great 
danger in the evening air,except when i t  is heavily charged 
with moisture and,even a t  these tim es,it is  health ier than an 
atmosphere charged with carbonic acid gas and the foetid  eman­
ations of numerous sleepers .Fresh a ir  is  a stimulant and a 
to n ic ,i t  braces up the constitution,promotes appetitbe,improves 
tho gastric  functions and clams nervous ir r i ta b ility ,th e re b y ,in  
an ideal m anner,fulfilling a l l  the indications for the best 
adjunct to a rach itic  euro .The ffècacy of due observance of 
hygienic ruies,combined with proper feeding,is well il lu s tra te d  
by a comparison between Hebrew and I ta l ia n  children .The child­
ren of the slum Jews are usually strong and healthy ,the ir ' 
homes and persons are clean and th e ir  food well arranged,with 
the resu lt tha t only a small percentage w ill be found rach itic . 
On the other hand,the I ta lian  children, so long as they are 
liv ing  under the bright sky and warm and sunny atmosphere of 
th e ir  native land,are generally hardy and he al thy; bu t, when
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transplanted to the tenements of foreign 0MDerowded slums, 
they hecome amazingly ra c h itic .I f  we inquire into these cases, 
we shall perhaps find that the new home is  ju s t as d irty  as 
the one le f t  behind in Italy;anyhow,it is  no more wholesome 
and undoubtedly more degrading as regards morals,with the res­
u l t  that the emigrated I ta lian s  show more and more rickets 
with each succeeding gene rat ion. The ways of the slum dwellers 
are strange;they seem to  delight in crowdingtogether in a 
single liv ing  room,probably the kitchen, and ,if there is  a 
sick and a iling  c h ild ,i t  is  so surrounded by a simpering tr ib e  
of curious or synqpathetio neighbours and v is ito rs  tha t i t  
actually suffers from paucity of a ir,b u t a plenitude of the 
products of organic decomposition powerful for the production 
of th is disease.
SUNSHINE.
From what has already been s a id ,i t  w ill be gathered tha t 
sunlight is  a prime factor in  the prevention and cure of rick­
e ts , the more so as ,in  sunny countries,the 4ffaction is  almost 
unknown, where as in  darker and colder climes i t  is  a ll to© 
prevalent«Sunlight,indeed,is Nature’s greatest to n ic ;i t  promot­
es growth and energy and inh ib its  the hatching and development 
of morbific and other germs.It i s  no womder,then,that the con­
valescence of a rickety child  is  markedly hastened i f  i t  can be 
kept constantly exposed to the influence of bright sunlight, 
which is  also of especial service in cases of diarrhoea or 
respiratory tro u b le .lt is  not always possible to remove the 
patient to a country with a sunnier clim ate;short of th is,every  
opportunity should be taken to  keep the sufferer out of doers 
or near the open window for the f i l l  est possible enjoyment of 
the benificent action of the sun's rays .These p a tien tsy it 
would seem,seldom do well in  ordinary hospitals;but , i f  they 
can be sent to convalescent homes in the country or a t the 
seaside or sick children’s in s titu tio n s  in  airy  and sunny 
situations,good resu lts  and rapid cures may reasonably be eap- 
ected.In large and crowded towns and c it ie s  the introduction 
of roof-gardens could perhaps be made of great service in  the 
treatment of th is  disease.Upon them the a ir  is  purer,sunlight 
is  eftener available and there is  le ss  i r r i ta t io n  from the 
noise of the traffic-teem ing s tre e ts .
PHOTOTHERAPY.
Oases of rickets which haunt the hospitals of the towns 
should improve under various ferns of artificisCL light,when 
judiciously used;and,in the summer or during the sunny days of 
the rest of the year, the exposure of the whole body to the 
action of the sun’s rays passed through coloured glass,may be 
ezpSdted to cure or relieve,provided the case is  given very 
thorough an tirach itic  treatment by lib e ra l and approved d ie t. 
Light is  a great stimulus to growth and nu tritio n  and that 
form which is  chemically active causes great d ila ta tion  of the 
cap illa ries  and provides a stimulus to the whole organism;the 
in terp reta tion  of th is  in  rickets is  obvious.Nevertheless, 
sun-baths are much to be preferred to treatment by any form of 
a r t i f ic ia l  lig h t in  closed chambers,in which,of course, the 
pure a ir  of the outside is  not easy to obtain.
REST AND EXERCISE.
The slum children appear èeldom to obtain the quiet and 
res t th a t th e ir  requirements demand .They should be disturbed 
as l i t t l e  as possib le,teased by handling or ir r i ta te d  by noise 
of the s tree ts  or tenements .On the other hand,much may be done 
by the early and systematic training,evon in  unfavourable 
surroundings,to cause i t  to go to sleep a t regular in te rva ls . 
After some warm food, i t  should be put to sleep in  a well-venti l  
-ated and darkened room o r , i f  in i t s  ca rriag e ,it should be 
la id  f la t  and out of the direct rays of the sun.This caution 
would seem unnecessary where i t  not for the  f%ct that sleeping 
rach itic  infants are kept in th e ir  parambulators by careless 
nurses with the sun beating on th e ir  heads in  not a few in s t­
ances,Infants should be trained to go to sleep without the 
aid of a comforter or dummy tea t ; further, vigorous rocking of 
cradle or swinging in the arms may be regarded as quite unnec­
essary and sometimes positively  injurious .The cot should not be 
th ickly  padded and only lig h t hangings to keep, o ff the draughts 
shoizld be allowed,the sides being so arranged th a t the sleeper 
has no obstruction to the free circu lation  of a ir ,p a rtic u la rly  
with a view to warding off the persisten t pendency to  the
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deb ilita ting  rach itic  perspirations,A  more than ordinary amount 
of re s t is  essential to the cure of ricke ts ,as  the hypersensit­
ive brain and muscles of the child easily  t i r e  and can only 
recuperate and gain tone and stamina from long periods of rep­
ose of body and mind.During the night the practice of allowing 
the child to sleep against i t s  mother should be forbidden,as 
there is  always the risk  of overlying and i t  is  a nasty unheal­
thy idea.A useful cot can be made from a box or basket.The 
bedclothes should be warm and lig h t and ,if the child suffers 
from cold feet or poor c irc u la tio n ,it may be advisable from 
time to time to supply extra heat with a hot rubber bag or 
bottle.Only a firm,tough pillow should be prov ided ;fo r,if a 
soft one is  used the ch ild ’s head sinks into i t  and soon becom­
es overheated,thereby favouring the head-sweating so commonly 
obwwrred and troublesome in th is  disease.To a large extent the 
restlessness of the patien t can be controlled by keeping i t  
comfortably warm in a cool and suitably ventilated  apartment,by 
careful correction of the digestive disturbances,and so forth , 
with avoidance of routine feeding every time i t  wakes up.Sleep 
is  an important factor in  the promotion of growth and n u tr i t­
ion; but the value of rest and quiet to an undeveloped brain and 
nervous systma is  far too frequently overlooked in  the tr e a t­
ment of in fan tile  ailments.These growing rach itic  individuals 
have hypersensitive brans and unstable nervous systems and, 
the nerve control being very im perfect,it needs but l i t t l e  
excitement to bring on an attack of night-terrors,laryngismus 
or convulsions .The rach itic  infant sleeps badly ,particularly  as 
i t  may have adenoids,indigestion or actual neurasthenia when 
coming of a neurotic stock.Children th a t are dragged about from 
place to place by fond parents,or taken into crowded or noisy 
or b r i l l ia n t ly  lighted  rooms,may in  time develop nerve exJiaust- 
ion;they usually sleep badly and e ither refuse food p e rs is ten t­
ly  or suffer from persisten t vomiting .These p a tien ts , in the 
absence of an positive diagnosis in  some other direct ion, should 
be regarded as neurasthenic and be kept p articu la rly  quiet the 
more so as the troublesome dyspepsia may he due to hyperexcit­
a b ility  ef the nervous system occasioned by injudicious mater­
nal management .In  short, neurasthenia is  very apt to occur in  a 
rach itic  child and considerably retard  recovery .The patient 
requires to be kept quiet some l i t t l e  time both before and afte r 
i t s  meals;small Æ ildren should never be hurried home tire d  out 
to partake of food,a short, res t before meals being very necess­
ary .As the bedtime hour approaches children of a l l  ages should 
be kept quiet,so th a t the nervous system shall be allowed to 
s e tt le  into a condition ef comfortable equilibrium before the 
time of sleep.Just before being put to bed the child should not 
be taken into a b r il l ia n t ly  lighted  room and danced up and down 
and handled by fond parents and admiring friends;nor should i t  
be allowed to play or got overheated towards the close of i t s  
day,as such procedures can only lead to  nervous ex c itab ility  
and re s tle ss  nights or worse,In the case of the healthy child 
res tfu l habits must,of course,be cultivated;but in  the case of 
rickets there is  a much greater need for insistence upon a 
tranquil existence,at le a s t up to the time that the nervous 
system has been restored to s ta b ility  .We must always bear in  
mind tha t rickets is  a neurosis-maker and tWat i f , to  an already 
unstable nervous system,is added a condition of neurasthenia,any 
hep© of permanent cure of the nerve truble w ill be small,the 
child being rendered lia b le  to  grow up into a neurotic or bec­
ome epileptic or hysterical and generally a ilin g .I  do not con­
sider th a t I  am straining a point by including these measures 
under the treatment of ricke ts ,as I hold th a t i t  only by due 
atten tion  to these minor deta ils  that a rach itic  infant can be 
put under the best possible conditions for permanent and uncom­
plicated  recovery at the ea rlie s t possible date. Now, though 
re s t is  important,exercise is  ju st as much so ,in  view of the 
fact that the healthy infant delights in  kicking unrestric ted  
by the bedclothes or coverings .We must take a lesson from th is  
and encourage rach itic  patien ts to make free use of th e ir  limbs, 
such active movwents promoting Ahe n u tritio n  ef the muscles 
and accelerating the circulation ef the blood,while at the same 
time the weight "of the body being taken off the extrem ities, 
there snsues a minimised risk ef development of the dreaded 
deformities .The lying-down position encourages expansion of the
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c h e s t  a n d  a l l o w s  t h e  s p i n e  t o  a ssu ir ie  i t s  n a t u r a l  s h a p e ; i t  i s  
m u ch  t o  b e  p r e f e r r e d  t o  t h e  s i t t i n g  p o s i t i o n  w i t h  i t s  r i s k  o f  
c u r r a t i o n s  o f  t h e  l i m b s , C r a w l i n g  o r  s i t t i n g  p o s i t i o n s  m u s t  
n e v e r  b e  a l l o w e d  f o r  a n y  l e n g t h  o f  t i m e , i f  t h e  m u s c l e s  a r e  f l a b ­
b y  a n d  s o f t  ©r w h en  t h e r e  i s  a n y  t e n d e n c y  t o w a r d s  o s s e o u s  anom ­
a l i e s  a s  a l r e a d y  d e s c r i b e d , S h o u l d  t h e / p a t i e n t  b e  o l d  e n o u g h  t o  
g o  o u t  f o r  w a l k s , i t  s h o u l d  n o t  b e  t a k e n  a n y  g r e a t  d i s t a n c e  o r  
a t  t o o  q u i c k  a  p a c e  b e y o n d  s t r e n g t h  a n d  m u s c u la r  p o w e r  . U n l e s s  
t h e  S p i n a l  m u s c l e s  a r e  s t r o n g  an d  v i g o r o u s , t h e  i n f a n t  m u s t  b e  
k e p t  l y i n g  dow n i n  i t s  p e r a m b u la t o r  w h e n  i n  t h e  o p e n  a i r . T h e  
p o p u l a r  m a i l c a r t  , i n  w h ic h  t h e  c h i l d  s i t s  b o l t  u p r i g h t  o n  a  l o w  
s e a t , i s  n o t  a  s a t i s f a c t o r y  v e h i c l e  f o r  r a c h i t i c  p a t i e n t s ; f o r  t h e  
n o s e  a n d  m o u t h ,b e i n g  c l o s e  t o  t h e  g r o u n d ,a r e  a p t  t o  i n h a l e  a  
p l e n t i f u l  s u p p l y  o f  d u s t  a n d  I m p u r i t i e s , t h e  c o l d  w in d  s t r i k e s  
u p w a r d s  fr o m  t h e  r o a d  o n  t o  t h e  f a c e  a n d  l e g s , w i t h  t h e  r e s u l t  
t h a t  t h e  c h i l d  i s  e x p o s e d  v e r y  m uch t o  t h e  r i s k  o f  p o i s o n i n g  
f r o m  r e f u s e , t h e  i n v a s i o n  o f  d i s e a s e  g e r m s  a n d  t h e  p o s s i b i l i t y  
o f  s u d d e n  c h i l l s , D u r i n g  t i m e s  o f  i n c l e m e n t  w e a t h e r  a n d  n e c e s s ­
a r y  c o n f in e m e n t  t o  t h #  h o u s e , t h e  c h i l d  s h o u l d  b e  p u t  i n t o  i t s  
o u t d o o r  c l o t h e s , p u t  i n t o  a  c o t  o r  p e r a m b u la t o r  a n d  a l l o w e d  t o  
s p e n d  so m e  t im e  i n  a  room  w i t h  w i d e l y  o p e n  w in d o w s ,
PROTECTION EROI- COLD.
I t  i s  very necessary tha t rickety children should be kept 
warm,as they are more sensitive to sudden changes from heat to 
cold than adults and have mucous membranes unduly sensitive to 
changes of tomporature.We must therefore urge special precaut­
ions against the evil effects of chill.The depressing effect 
of cold upon the respiratory system must be remenbered and i t  
is  ju s t as important to keep the abdomen and feet thoroughly 
dry and warm,in order to ward off catarrhs of the bowels or 
renal organs.The heat of the body must be kept up and regulated 
by warm d o  thing, foods containing carbohydrates and fa t and by 
studied protection ârom cold winds and sudden draughts.The 
patien t should never be taken suddenly from a warn room into 
the coldair a ir  outside ;but, i f  i t s  liv ing  rooms are well vent i l -  
-ated and thewindows are kept freely  ©pen,the risk  ef c h ill is  j 
considerably lessened,the body becoming more ind ifferen t to  
changes of temperature,Children who are always catching cold 
have a depressed v i ta l i ty  and a low resistance to microbic 
infection,This fact is  well instanced by cases in  which child­
ren suffering from adenoid growths er rickets develop pharyng­
eal or bronchial catarrhs under the s ligh test provocation, 
which ailments they ithrow off with considerable d iff icu lty  
during a period of weeks or months.The in i t ia l  cause of the 
cold is  a sudden ch illing  of the skin,though in most cases i t  
w ill also be found tha t the system, is  overcharged and hampe rad 
by waste products throwing an extra s tra in  on the excretory 
organs,In some cases,however,sudden abstraction of heat may be 
enough to  cause a cald by lowering the v ita l powers ef r e s is t ­
ance. Children with digestive and excretory organs acting in a 
normal manner re s is t c h ills  because they are be tter able to 
withstand i t s  depressing influence;but in  rickets the n u tr itie  
on is  lew and v i ta l i ty  feeble,digestion is  imperfect and 
encountering abstacles to i t s  e ffic ien t performance.with the 
resu lt th a t the patient hasne reserve e f effective disease 
resistance and suffers from even the e iigh test c h i l l .  These 
patien ts lose heat more rapidly than adults because of th e ir  
smaller size,sm all bodies cooling at a quicker rate  than those 
of la rg e r size,This important point should always be remember­
ed and given practical application,so as te  obviate dangerous 
exposures to co ld .It is  an unfortunate fact th a t the slum ch il­
dren are far toe often called upon the brave sudden changesff 
temperature by being taken out into places where the a ir  is  
fo u l,v itia ted  and overheated,afterwards having to face the 
further depressing influence of the cold night a i r  on the way 
home.It is  quite common nowadays to see weakly infants out of 
doors la te  at night in  the worst possible weather,returning er 
goinf to cinema ha lls  er being further depressed by th e ir   ^
brainless mothers in front ef shops er gin pal aces.They are 
not infrequently taken inside shops and b r i l l ia n t ly  ligh ted  
places and subject there to noise and v itia te d  air.Many infan­
ts  are taken out to spend the evening at the p icture shows when 
they should be sleeping cl ami y at home; the s lu tt ish  mother w ill 
have her pleasure and,as she cannot leave her child  a t heme.
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she la bound to take i t  with her and risk i t s  l i f e ; i t  is  a 
wonder how so many of these children actually surrive.In  the 
summer time sim ilar evil customs are observed daily; for every 
excursion tra in  or omnibus carries mayy mothers with young chi­
ldren in th e ir  arms .All return tire d  and ir r i ta b le  and deprov- 
ation of natural res t,p lu s  over-fatigue, cqnnot fa i l  often to 
react uhfavourably upon both the nursing mother and her child. 
The common practice amongst mothers taking th e ir  infants and 
young children to the public houses and dr inking- sal oons is  
even more reprehensible and i t  is  horrible to think that some 
of these degraded creatures actually give th e ir  babies gin or 
whisky to  quieten th e ir  cries.8b long as such social ev ils as 
these exist,we can hardly expect to  eradicate rickets or other 
endemic maladies of children,The nature and characteristics of 
the clothing must also be taken into consideration in dealing 
with th is  disease.The garments must not be lig h t or heavy,or 
there w ill be the undesirable risk of producing constriction  of 
the body ,irrita tion  of the akin,restlessness,overheating,exha­
ustion and fa tigue:in  short discomfort from clothese w ill not 
allow an infant to obtain i t s  natural rest .Badly f i t t in g  cloth­
es may in terfere  with the various functions of the body;if too 
tigh t about the neck er chest,they impede circu lation  and respi- 
-ra t ion; about the abdomen, by interfering with p e ris ta l s is ,  the 
set up indigestion and constipât ion; from deficient ven tila tion , 
cutaneous disorders may arise  ; and any cramping of the limbs 
pfevents the free and uncontrolled action of the various 
muscles and hinders th e ir  growth and development .In  infants and 
rapidly growing children i t  is ,therefore ,very  important that 
a l l  clothese should be well made and of suitable m aterial.In  
rickets,when the bones are so ft,the  evil effects of constric t­
ion or compression become more pronounced and must be guarded 
against ; sor badly f ittin g  clothing may produce deformities or 
hinder proper recovery by causing pressure on the extrem ities. 
The pernicious effect of tig h t napkins must be obvious;care 
must be taken that they are lobkeiy applied and never f i t te d  
tig h tly  around the i l ia c  crests or wedged between the  thighs, 
le s t  they lead to  retardation ef the development of the pelv is, 
inh ib ition  ef growth or actual deformity of bone.I hate reason 
to believe tha t keeping pads of material between the thighs is  
not infrequently the cause e f genu valgum in  children. The 
mother of the rach itic  child,then,must be warned against the 
danger of tig h t diapers and ,if there is  already a tendency to 
deformity, she should be advised to fasten or sew the napkins 
loosely to  the edge of the ch ild ’s undervest, instead of fixing 
them round the waist .The napkins are usually made of towelling, 
but in  rickets.when they are frequently soiled with foul and 
slimy m otions,it is  far be tter to use lumps of cottonwool, 
gamgee tissue  or the like  sanitary material for immediate bum- 
ing,thereb 3^  obviating as far as possible danger of reinfection . 
Looseness,warmth and readiness of application are the three 
cardinal points in  connection with in fan ts ’ clothing.A ll garm­
ents should be simple in  pattern , so as to take easily  on and 
o ff.In  order to avoid unnecessary handling of the §qi$*#mknsit- 
ive patien t,they  should be made to fasten e ither a l l  a t the 
back er a ll  at the front .As warmth is  so important, the child 
should be dressed for the most part in  flannel or in loosely 
f i t t in g  woollen gsuTrents of such weight that they shall not 
impede the movemehks of the limbs ;the neck and arms and legs 
should be kept properly covered and in  en tire  change of clothes 
must be made at night .The belly requires protection from sudden 
c h ills  and for th is indication the usual binder,when carelessly  
applied ,Is quite useless,as i t  cruBples up on the chest,leaving 
a l l  the parts below unprotected:©n the ether hand,it may be 
sewn so tig h tly  round the ch ild ’s body tha t i t  impedes both i t s  
resp iration  and the proper action of the abdominal organs .A tt­
acks of diarrhoea are often excited by the exposure and sudden 
ch illing  of the surface ef the belly  .The binder is  best made of 
soft flannel or kn itted  material and, in  order to  keep i t  in  ' 
p o s itio n ,it  should be fixed to an undervest reaching down to 
the h ips.In  certain  cases special e la stic  be lts  may be prescr­
ibed for the re lie f  of the abdominal atony;these things usually 
consist of a broad band, furnished with buckles at ene end with 
straps at the other for fastening .The belt is  sometimes further 
steadied by understraps passing outise the napkin underneath.
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The lowest buckle should be fastened f i r s t  and be the tig h t­
est of the lo t and the top one,over the p it of the stomach 
should be loose,The e la s tic  portion should pass over the 
front of the belly and come well down the front .F it is  every­
thing with th is class of apparatus and no minor detail should 
be neglected .lt is  easy to apply;it supports the weak abdominal 
walls and contained v isc e ra ;it tones up the general c irc u la t­
ion of th is  a re a ;it steadies resp iration  and,by giving a sort 
ef peripheral massage, i t  improves muscular development .The heat 
ef the body surface should receive equal d istribu tion  by proper 
clothing of proper weight.Far too often ,in  fear of colds,the 
mother indulges in excessive padding and binding of the chest, 
which w ill hinder the free expansion of the lungs and keep the 
patien t in  a continual s ta te  ef perspiration:so tha t the normal 
function of the heat regulating apparatus e f the skin is  lower­
ed and the trouble ensues from sudden abstraction ef la ten t 
heat .The ailments arising frem sudden ch illing  ef the belly  can 
net infrequently be referred to the action ef cold upon the 
lim bs,particularly  upon the soles of the feet.These pàtèants 
shoul.d never be allowed to go about in short-sleeved frocks and 
diminutive socks,but always wear a kn itted  vest with long slee­
ves under a long outer garments with sleeves to the wrist and 
comfortable woollen gloves.All constriction ef the chest must 
be carefully avoided and the f i t  be perfec t,the  shoulders only 
bearing the weight ef the clothese,without constricting straps. 
Bare legs are a real source of danger to a rickety child ,as i t  
verj^ often suffers from coldness of the limbs and perhaps cyan­
osis ef the hands and feet,being easily  affected by any ch ill 
to these parts,w ith  the added disadvantage ef cooling ef the 
body by the s^ngqptomatio perspiration and possible consequent 
congestion of the internal organs.There is  no objection to 
socks under guarded conditions in the house;but in  the open a ir  
, except in the mildest weather,leng stockings or woollen g a it­
ers should be worm.Bare arms and legs are a frequent shurce of 
diarrhoea,bronchitis,colds and chronic congestive disorders ef 
the digestive ©rgans;further, the growth ef bone is  unfavourably 
influenced by coldness ef the limbs,so that the absurd custom 
ef dressing children in  flimsy frocks with lew-cut necks and 
short sleeves,or in cotton undergarments and socks reaching 
only a l i t t l e  above the ankles,is merely pandering to the 
vanity ef the parents,er the detestable theories of the 
"hardening" faddists,and has no ju s tif ic a tio n  whatever in  
rickety oases at least.Indeed,there is  no need to harden a 
ch ild ;fo r,as v i ta l i ty  improves,its powers ef resistance w ill 
automatically/grow stronger without a r t i f ic ia l  aid;so i t  is 
fa r b e tte r  to leave Nature to do i t s  proper work in th is  direc­
tion.The nightdress should be ef warm flannel ; i t  should be as 
leese as a sack and fastened around the feet outside, as these 
patien ts are re s tle ss  sleepers and kick off the bedclothes© 
and become chilled  by the night a ir  of the roe* playing on 
the exposed belly  when th is  sleeping-bag precaution is  not 
adopted.lt goes without saying that both the outer garments and 
the underclothing should be of washable material .All garments 
in these cases may well e rr en the warm side ,ra ther than fa ll  
short thereof,as the action of t:ne heart is  feeble,the a r te r ia l 
tone is  peer,the circulation  is  sluggish,the teiqperature is  
subnormal and the skin is  rsg)idly cooled by the excessive per­
sp irations. The clothing is therefore of prime importance in 
dealing with a ll  cases of th is  disease.
In general,we may make i t  is  rig id  rule tha t the rickety 
child should be placed in the best possible surroundings;it 
should exist and repose In a properly ventilated  apartment and 
have an abundance of fresh a ir  and/sunllght.with proper p ro tect­
ion from cold and ch ills  and dan^ ; i t  s clothing should be warm, 
but net too heavy or impervious to ventilation;and i t s  general 
health should be further promoted by bathing and general f r i c t ­
ion and massage.In such ways as these the body is  made more res­
is tan t to  ch ill and the better-oxygenated blood can cope more 
effectively  with the morbific elerrents in th is  disease.The rule 
-8 od d ie t,as  presently to be outlined,must receive proper 
organisation,medicine receiving a second place to the observan­
ce of hygienic laws. Health v is ito rs  can do a lo t  of good in 
these cases and th e ir  mere general employment is  much to be 
recommended; municipal authorities seem t© grudge th e ir 
sa laries,bu t sanitarians everywhere know th a t the same may be 
regarded as money well spent. à
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(b) SY?,(1PT0MATIC TREATMENT
G e n era l C o n s id e r a t io n s .
We have seen tha t the rach itic  patien t is  specially ©pen 
t© take various intercurrent affecti©ns, especially those that 
affect the digestive system or the nervous:so tha t a proper 
cure is  out of the question i f  we fa il  to deal with the under­
lying trouble. Thus, in catarrhal ailments of the digestive 
and respiratory systems,the sympt©ms may be relieved and the 
malady treated  on general p r in c ip le s ,if  at the same time the 
patien t is  put upon some an tirach itic  diet and suitable drugs 
are given to eradicate the fundamental rachitic dyscrasia and 
prevent the recurrence of the intercurrent disease.All catarrh­
al conditions of the stomach and bowels ought to be corrected 
by careful attention to the surroundings ©f the p a tie n t, avoid­
ance ©f c h ills  to the feet or the belly ,regulation  ©f the diet 
and certain  medicaments suited to the secondary disease.Further 
,as soon as the catarrhal condition in question has been effec­
tive ly  dealt with the rach itic  dyscrasia must b© eradicated and 
no case regarded as rea lly  cured or safe from relapse u n til i t  
has been treated  for a long time on an tirach itic  lines .After 
an attack of diarrhoea has been corrected,the i r r i ta n t  cause 
treated  by mild aperients and the bowels soothed and disinfec­
ted by sedatives and antiseptics,vigorous measures should be 
in s titu te d  against the underlying rickets and the patient 
prescribed a diet rich  in  fa t and proteids.The rach itic  w ill 
de be tter without the use of astringents i f  such drugs as cod- 
l iv e r  o il and approved tonics are used.All recurrences must be 
guarded against dudden ch ills  or overfeeding,special precaut­
ions being taken during the time of teething and during 
hot months of the year.In a sim ilar manner a ll  catarrhs of 
the respiratory organs must be f i r s t  corrected on the usual 
lines.The same is  true of the nervous system,^s the cerebral 
tissue is  backward in development and the reflex  nervous syst­
em is  excitable to a very great extent:so that t r iv ia l  oendit- 
ions,which would not perhaps affect a nermal child  a t all,may 
very readily set up various spasmodic affections ®f which we 
may instance t  et any ,1 aryngeai spasm and convulsions .There is  
also defective nu trition  of the motor centres,the condition 
of th is  system being cosq^arabie to the badly nourished and 
hyperexcitable muscles,which are so readily stimulated and so 
easily  tired.Therefore the treatment of a ll affections of the 
nervous system must be on the dual lin es  of soothing and allay- 
inr" i t s  hyperexcitable o©ndition,with removal ef any reflex  
cause of i r r i ta t io n  and of feeding and building up the starved 
and badly nourished nervous tissues;indeed ,for a considerable 
period i t  may be necessary te  administer a combination ef rem­
edies which w ill meet these two indie at ions .During the time 
that the patien t is  having such treatment as th is,various an ti­
rach itic  measures must be adopted.The diet should contain p le­
nty of animal fa t or cream or raw meat juice ;the general hyg­
iènes ef the case must be improved and plenty of fresh a ir  in­
sisted  upon,the child being kept out of doers in  a l l  reasen- 
able weather.Ced-liver o il should be prescribed,with or without 
phosphorus and arsenic and the lik e  tonics for extended periods 
I t  cannot too strongly be insisted  upon tha t various complic­
ations, such as bronchitis and the lik e  in ternal affections,may 
at any time in terrupt the ordinary course of rickets and prove 
a source of great danger to the patient,-rho even during an 
apparently satisfacto ry  convalescence may perish or have a 
very dangerous illn ess  from superadded disease;an ordinary case 
of rickets is ,a s  we know,largely a question ef hygiene and 
d ie te tic s , though the scene is  changed inte assiduous therapy 
when complications or sequels arise,which must be preperly 
trea ted  on the most persevering and in te lii/g e n t lin e s .
BRONCHITIS. ,The great l i a b i l i ty  ef rach itic  children to such resp ira t­
ory co*ç>lications as th is  must always be borne in  mind and the 
utmost care be taken to prevent origination;whon once in  evid­
ence,their treatment must be on orthodox lin es  with special 
regard to the alreader existing deb ilita tion  resulting from the 
fundamental rickets.R achitic bronchitis is  in not a few
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instances found to hare had i t s  origination in adenoids,enlarg­
es to n sils  or hypertrophied mucous membrane of these parts , 
blocking the upper a ir  passages and preventing the proper exp­
ansion of the lungs and oxygenation of the blood,Another occas­
ional cause is  the fa t condition of the p a t ie n t .l t  is  not a 
healthy fa t and causes the blood to be i^ed ed  in i t s  course 
amongst the tissues in which i t  lie s ,w ith  resulting capillary  
sluggishnoss,congosti©n and catarrh in the a ir  passages.As 
soon as synptoms of bronchitis are observed the child sWuld be 
placed in i t s  cradle near the fire ,du ly  protected from a ll 
draughts and ch ills jth e  bedclothes should be abundant,but lig h t 
as th e ir  weight might impede the already hampered movements of 
the chest.The a ir  of the apartment should be kept warm by 
steam, impregnated by sal same,pine-oil or creosote u n til the 
more dangerous symptoms have subsided,© tent covering the crad­
le  in order to secure the fu ll effects of the medicated 
vapour .The popular linseed poultice is  somewhat out of date; i t  
is  be tte r to make use of the proprietary antiphlegistine (a 
kaolin preparation) or spongiopilino from the drug-store.As 
seen as possible after the acute stage,an abundance ef fresh 
a ir  should be allowed to circulate in the room;the windows 
must be kept open day and night,unless special circumstances 
contraindicate and the presence of too many v is ito rs ,v itia tin g  
the a ir  ef the room and exciting the p a tie n t,must be forbidden. 
The constitution must be braced up by an ample supply ef good 
and whole some food.The bowels should be freely  acted upon at 
f i r s t  and then a stimulating expectorant mixture should be 
prescribed.A good one i s  composed of acetate ef ammonia solu t­
io n ,n itra te  of potash,glycerine and water;another popular one 
contains iodide of potassium ,nitrate e f potash,solution of 
acetate ef ammonia,syrup and cinnamon water .When the cough bec­
omes easier the child snould be given a mixture containing 
ipecacuanha wine,ammonium carbonate,honey,glycerine and water. 
Should the heart show signs e f enfeeblement, i t  is  advisable to 
proscribe a mixture ef carbonate of ammonia,tincture ef dig­
i t a l i s ,  syrup ef Virgimian prune and aniseed-water -  In a l l  
oases,ef course,dosage being according to age on ordinary 
l in e s .I f ,a t  the commencement ef the bronchitic attack ,there  is 
much obstruction from sticky mucus,a fu ll  dose of th# above- 
mentioned wine should cause re l ie f  by exciting a clearing 
vomiting .Mustard and the lik e  coun terirritan ts may, i f  thought 
advisable,be applied to the chest .The condition of the heart 
should be carefully watched and,if cyanosis be observed,© 
l i t t l e  brandy should be given new and the*. Some times n itro ­
glycerine is  useful in  heart fa ilu re  with congestion of the 
lungs, the usual dose in these cases being ene five-hundredth of 
a grain every hour or so,according to indications ebservod.lt 
is  as w ell,however,to bear in mind that the chronic bronchitis 
e f rickets should not be treated  en tire ly  by sq u ills ,th e  
above-mentioned wine,dmdressing cough mixtures and expectorants 
,p articu larly  o p ia te s .it being fa r b e tte r method to rely  more 
upon tonics and cod-liver o il .In  these respiratory  affections, 
h a lf  a minim,thrice daily ,ef the o ffic inal solution ef arsenic 
forms an excellent tonic for convalescence,partioularly i f  
there is  any tendency to  enlargement of the bronchial or 
cervical glands .During the stage ef recovery i t  is very import­
ant that the child be guarded from relapses - the mere so when 
cold winds are about ; nevertheless, i t  should not be coddled 
indoors,but be made to liv e  an outdoor life ,w ith  an abundance 
of fresh air,and sleep with the windows open,
BRONCHOPHmJMOîTI A.
This is  an alarming coaplication of rickets and one that 
w ill always ca ll for the best therapeutic e ffo rts  e f  the 
medico attendant.The tooaperature is  apt to assume a consider­
able height;tepid sponging is  the best way to reduce i t , a t  
le a s t in  private practice when the parents object to the use of 
the cold bath or wet pack.I do not consider i t  safe to use 
antipyretics in these oases.The bronchitis k e ttle  is  useful 
when the bronchial secretion is  deficient .Mustard and ether 
ceun to rirritan ts are of great u t i l i t y  some times .Antiphlegistine 
is  well established in  the tratment of th is  condition.The 
tubes may be cleared by the use of ipecacuanha wine,antimony 
ta r tra te  and other ea^ectorants.Aconite and squ ills  are apt 
to be depressing and ought to be avoided in most instances.
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Acetate of ammonia and bicarbonate of potash or potassium 
iodide or the eodiuBi compound are of value in rendering the 
mucus le ss  tenacious and,even a t an early stage,nux vomica or 
d ig ita lis  may be combined with these.When free secretion is  
established,hot applications should be discontinued and the 
chest wrapped in cottonwool instead .I find that creosotal, 
guaiacol and other creosote preparations are of signal service 
in  th is dis ease, especially when the resp iratery  trouble is 
complicated with diarrhoea or digestive disturbances .Later on, 
the creosote preparation may be combined with hyp ©phosphites 
and cod-liver o il and the patien t given a d iet rich  in  fa t.In  
my experience th is  form of treatment has tended to shorten the 
convalescence more than i f  the chest disease had el ene receiv­
ed atten tion  on ordinary therapeutic l in e s .
MLLAPSE OP THE LUNGS.
This condition,also emphysema,may arise in  the course of 
rach itic  disease.At the commencement an emetic eften does good 
by clearing out the bronchial tubes,a teaspoenful of the wine 
of ipecacuanha being perhaps the best agent to use,though a ll  
depressing drugs must bo avoided.Stimulants are necessary from 
the f i r s t  and may assume the form of brandy,whisky,whoy or 
egg m ixture,all of which of often ef signal service in these 
patien ts of tender age;the condition ef the circulation w ill 
point out the dosage and desirab ility  of exhibition ef these 
agen ts.If i t  is  weak,compressible,rapid or irregular,stim ulants 
are clearly  indicated,as well as when there is  blanching or 
syanosis of the cutaneous surface;they are most useful at the 
c r is is  ef the d isease ,if the temperature fa l ls  suddenly or i f  
defin ite  forms of pulmonary ca ll apse are observed. Then i t  is  
sometimes advisable to ap%a.y two or three leeches to the front 
of the chest over the region ef the heart,some form ef counter- 
ir r i ta n t  replacing them afterwards in this lo ca lity  .Nitroglyc­
erine is  a useful drug in collapse cases,as also is  a tiny  dose 
of strychnine hypodermically - say,ene three-hundredth of a 
grain for a child of twelve months.Caffeine and atropine are 
also useful as respiratory stimulants of the safe kind,the 
dose of the former being one-twentieth and of the l a t t e r  one- 
eighthundredth of a grain.Mas sage ef the chest is  indicated,qs 
is  also the inhalation pf  oxygen in  desperate cases.Creosote 
reparations are ef use,especially  when gastro in testina l a ffec t­
ions coexist .The d iet shoul d be ef the ordinary an tirach itic  
kind and an occasional dose of calomel er grey powder may be 
tr ie d  when constipation is  present..A  hot mustard bath may be 
tr ie d  in certain  cases ef great severity  and the dose ef 
alcohol may be increased ,if necessajry.During convalescence the 
usual tonics are indicated and fresh a i r  p a rticu la rly . 
CONSTIPATION.
Rachitic children are not infrequently much troubled with 
th is  ir r i ta t in g  cond i t  ion, which is  often very slow to respond 
to treatment, drugs having to be given sometimes ever a prolong­
ed period and the diet very carefully arranged from time to 
tim e.It must always be regarded as axfjressive of the atonic 
condition ef the muscular system and the general m alnutrition 
obtaining;the %arly treatment should,therefore,be directed 
towards improving the asthenia before attempting any permanent 
cure ef the digestive disturbances .The fundamental general 
feebleness of the muscular walls of the bowels and the atony 
of the abdominal walls should be trea ted  to a great extent by 
a lte ra tion  ef the diet and improving the general health and 
condition of the patient .Improvement of the muscular tone of 
the muscles of the abdomen may beefÉÿsèed sometimes by minute 
doses of nux vomica,though there are some who warn us against 
the p o ss ib ility  of exciting a slumbering tendency to  convuls­
ions in th is  way;such,however,is not in  accordance with my 
experience,as I have never known a f i t  to eccur from a judic­
ious use of th is  drug.It may be combined with syrupof senna 
and compound infusion of gentian for exhibition before meals. 
Massage and e le c tr ic i ty ,i f  properly app lied ,assist greatly  the 
action of drugs in the cure of chronic atonic constipation of 
rickets.Teaspoonful doses of extract of malt and bone-marrow 
may here be preferable to cod-liver o il ,th e  stools manifesting
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The use of the syrup of the iodide of iro n ,in  small doses in  
conjunction with meat ex trac ts ,is  to  he recommended,I do not 
favour the prescription of purgatives by way of routine in 
rach itic  constipation;small doses of greq powder are,however, 
useful,being both laxative and antiseptic.Cod-liver o il some­
times works wonders and a mixture of magnesia, syrup of ginger, 
d ill-w ater and mucilage may do good when other measures f a i l . 
Faecal accumulations in the large in testine  may be cleared 
out by daily enemata of tepid water and glycerine suppositorie 
-s are to be recommended.If p referred ,a small pointed piece 
of hardish soap may be pushed into the rectum for purgation. 
These cases sometimes do well on oatmeal porridge when old 
enough to digest it.Such mild aperients as aloin,belladonna 
and cascara can meet with no objections under sg»proved condit- 
ions.The l a t t e r  may be given with salines over a prolonged 
period.Castor-oil may be given in a large single dose,if a 
speedy action be desired;otherwise i t  should be ordered in 
small fractional doses several times a day and i t  is  as well 
to bear in mind that the addition of sa lo l, sa licy la te  of soda 
(especially i f  there be any rheumatic tendency),boric acid or 
resorcin w ill usually enhance i t s  beneficial e ffe c ts .I  find 
that a tenth of a grain of calomel is  very useful in obstinate 
cases .Aromatic medicaments and mineral acids are also tru sty  
agents when indicated.Fresh a ir  and exercise a re ,o f course, 
indicated here as elsewhere,
CONVULSIONS.
General convulsions are not infrequent sequels of attacks 
of laryngeal spasm in rach itic  patients.Indeed,rickets,occurr­
ing in children over six  months of age,particularly  i f  fed 
a rtif ic ia lly ,sh o u ld  be suspected as the possible cause of the 
f i t s  and carefully  searched fo r,F its  require prompt treatment 
in  order to save the ch ild ’s l i f e , th e  best in i t ia l  treatment 
being a hot bath and clearance of the bowels with calomel or 
grey powder.Cold douching of the sp ine ,a fte r the morning 
ba th ,is  of great service for conferring a su itable tone upon 
the nervous system,in addition to which the patient should be 
kept as long as possible in the open a i r  every day .After the 
bowels have been cleared i t  is  sometimes a good thing to lance 
the gums i f  there is  any diffict& ty in  dentition.The f i t s  may 
be treated  with sedatives;the inhalation of chloroform or 
amyl n i t r i te  may be useful in  checking the violence of the 
spasms and in warding off haemorrhage in  the brain.One-grain 
doses of chloral sometimes is  more useful than the bromides, 
which l a t t e r  must be given in la rg ish  doses to be of use. 
During the time that the child is  in the hot bath cold water 
may be poured upon i t s  head.Some advise a hypodermic in je c ti­
on of one minim of the solution of morphia hydrochlorate in  
severe cases.DJhen the f i t s  have passed o ff and the i r r i ta n t  
cause is  removed the nervous system may be vtÿtteilated by 
the usual an tirach itic  measures and the body generally w ill 
be toned up in  th is  way.If we merely relieve the convulsive 
attacks and fa il  to recognise the underlying rach itic  condit­
ion, the convulsions w ill surely return;they may kltim ateiy 
k i l l  the patient , render him feeble minded or make him an 
epileptic la te r  on.
DIARRHOEA. .
Inordinate action of the bowels may alternate  
constipation and be very troublesome and accompanied by re s t-  
1essness, t h i r s t , flatu ience, at om atitis,abdominal distension 
and perhaps vomiting.The stools in  these oases may have a 
greenish hue and contain undigested/food partic les or be 
frothy and yellow.In severe cases the milk should be stopped 
and Klbumin-water or barley-water administered u n til some 
improvement is  observed.Half a teaspoonful of cas ts r-o il or so 
should be tr ie d  at f i r s t  o r , i f  preferred,a tenth of a grain of 
calomel .Then a mixture may be prescribed containing carbonate 
of magnesia and lime-water in equal quan tities,#  teaspoonful 
every four hours being the dose.TJrotropin i s  an in testina l ,as 
well as a urinary antiseptic,and may be tr ie d ,a s  also may the 
well-known creosote preparations. I do not favour the use of 
chiorine-water advocated in certain  quarters,as children res­
ent i t  very much .When the stools are yellow,frothy and cour, 
i t  is  useful to prescribe a mixture of carbonate of bismuth, 
tincture of catechu,compound tincture of cardomoms, s p ir its  of 
chloroform,mucilage and d ill-w ater.In  obstinate oases good
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resu lts  may follow the exhibition of a mixture of sa licy la te  
of soda,castor-oil,m ucilage,syrup of ginger and peppermint- 
water, or one containing bicarbonate of so da, compound tinctu re 
of rhubarb,tincture of ginger,compound tincture of cardomoms, 
sp ir its  of ether and cinnamon-water.There are many advocates 
for the use of tincture of opium in  these cases,but i t  is  adv­
isable to be ever on guard for toxic e ffe c ts .I  have abandoned 
the use of Metclinikoff*s milk for the la c tic  acid treatment, 
having been d issa tisfied  therewith.Naphthalin is  a good an ti­
septic to destroy the bad smell of the motions and urine in  
th is  slime-producing d isease;it may bej^iiven in cachets in  
doses of two grains for every year of the p a tien t’s age, 
mixture form not being so su itab le .
HEAD SWEATING.
Rachitic patien ts,as we have seen,are apt to be much 
inconvenienced by sweating about the head and neck at night ; 
the sleep is  thereby much disturbed and the suggestion arises 
of theee being some element of defective nerve control or 
some intoxication of the nervous system causing ir r i ta t io n  of 
the sweat glands,One must pay careful a tten tion  to the diet 
and avoidance of food with excess of starch or sugar in  the 
evening meal, together with fresh a ir ,l ig h t bedclothes and 
tepid sponging la s t  thing a t night .A smill dose of alcohol, I 
find,produces res tfu l sleep and tends markedly to allay these 
persp irations.I am not in a position to claim any particu lar 
efficacy for the exhibition of suprarenal extract advised by 
some fo rt he re l ie f  of th is condition, though there appears to 
be a certain  amount of v irtue for phosphorus when judiciously 
administered.Th© ordinary an tirach itic  measures must,of course 
,be used .It is  a good thing to sponge the parts with vinegar 
and water,following i t  with a dusting-powder of equal parts of 
oxide of zinc,boric acid and s ta rc h .I t is  also a good plan to 
substitu te  a hair or a ir  pillow for the ordinapr one of 
feathers and good resu lts  may sometimes be achieved from spon­
ging the head with the liniment of belladonna or the administr 
at ion of the tincture of that agent .Children stand th is  drug 
very well and I do not hesita te  to  give five to ten minims of 
the tinctu re three times a day in certain  cases a t one year,or 
as much as double that quantity for special indications .A 
minim of atropine solution at bedtime sometimes checks the 
perspirations of the head ju s t as w ell.In  general,however, i t  
is  comparatively seldom that the need arises for the exhibit­
ion of drugs for this condition ,if proper dieting and hygiene 
are arranged.
INFECTION OP THE MOUTH.
A rtif ic ia lly  fed very often are troubled with feet ion 
of the mouth, the hygiene of which cavity must always receive 
careful a tten tio n .I am therefore in favour of regular cieansin 
-g with hot water a fte r each feed.Should any aphthous condit­
ion be observed,oneshould have recourse to painting with glyc­
erine of boric acid or a solution of chlorate of potash,borax, 
compound tragacanth powder,glycerine and chioroform-water.
When the gums are so tender and spongy as to  suggest the pres­
ence of a scorbutic t a in t , i t  is  good treatment to prescribe a 
mouth-wash containing glycerine of tashiki^^àdid,tannin and 
boric acid in water,the same to be used every four hours.The 
usual tonics should also be given and the diet be judiciously 
arranged.
INSOMNIA.Ordinary treatment on genera principles should be given 
for the night te rro rs and general restlessness of rickets.The 
patient should be put to  bed early and allowed to go quietly  
to sleep in a darkened, well-vent i l  ated apartment and covered 
with lig h t bedclothes .Any ir r i ta n t  causing disturbance of the 
digestive tra c t must be forthwith removed and ,if necessary, 
small doses of grey powder or calomel may be prescribed for 
the gastro in testina l disturbance recognised as excitant.As the 
patient increases in age i t  must not be allowed to have any 
food la te  at night,merely a lig h t meal early on of milk and 
b iscu it and bread .All games and excitements ju s t before going 
to bed must be avoided.Regularity of bedtime must be in sis ted  
upon and a l i t t l e  bromide may be tr ie d  a t f i r s t .  Nevertheless, 
the fewer drugs tr ie d  for this condition the be tte r; careful 
training and good management are much to be preferred.
JLO**
LARYNGISlfiUS STRIDULUS.
The prophylaxis of th is  distressing affection  is  of very 
great importance,The mother should he warned th a t her rickety 
child is  extraordinarily sensitive to  any reflex  stimulus and 
that a laryngeal attack may he excited hy such tr iv ia l  d is tu r­
bances as a whiff of cold a ir  .Existence in a v itia te d  and 
stuffy  apartment should be forbidden and the child encouraged 
to spend i t s  indoor time conditions of good ven tila tion ,regu l­
ar open a ir  exercise,quietude and the usual an tirach itic  arran­
gements.The digestive system must be kept in good tone and s l l  
constipation or gastro in testinal i r r i ta t io n  must be removed.In 
order to deal with the underlying rach itic  condition we must 
arrange for a diet rich  in  animal fa t or cream,with cod-liver 
o il,a rsen ic  and other tonics.A few drops of whisky every four 
or more hours sometimes is of great service in these casesFor 
removal of the reflex  internal i r r i ta t io n  and soothing of the 
general ex c itab ility  a dose of cas to r-o il or an enema w ill 
usually suffice,though calomel may be tr ied  i f  preferred.Then 
the diet must be corrected,followed by bismuth and soda or 
other stomachics .Enlarged tonsils , adenoids or elongated uvula 
majr be causing ex c itab ility  and should be removed;catarrh of 
bronchi or larynx must also receive attention  when present . I f  
teething be the cause ,it may be necessary to  lance the gums.
All emotional excitement must be avoided,fits of ternper,laugh­
te r  or tears controlled and la te  hours or frequent v is ito rs  to 
the nursery must be forbidden,especially near bedtime,so that 
the child may be encouraged to go to sleep as usual at the 
time that f i t s  are most often observed,Small doses of bromide 
or chloral may be given for some time a f te r  the attacks u n til 
nervous equilibrium he.s been restored;some of the cases require 
these sedatives to be given,however, for weeks le s t  relapses 
occur and codeia and valerianate of zinc are useful a lternative  
drugs,though some have greater fa ith  in an tipyrin ,in  dose for 
age, ever^r four hours .The attaks of laryngismus themselves mi ay 
usually be e ither prevented or relieved by dashing cold water 
upon the ch ild ’s face or hands,or by smartly slapping the 
cheeks or by passing the finger to the back of the pharynx to 
excite vomi tin g . Severe cases may ca ll for the administration 
of chloroform to relax the spasm;hot fomentations may be appli­
ed to the throat in front and the hot bath in  these cases is  
not to be despised.Anti spasmodic drugs do good in  not a few 
instances and I  would commend a th ird  of a grain of musk for a 
child of twelve months every six  hours .The tincture of be lla ­
donna is  also of service and antipyyin,two grains every four 
hours for a child of a year,seems increasing in general favour. 
MUSCULAR ASTHENIA.
We have seen that formic acid and the formates have advoc­
ates for the r e l ie f  of th is condition.As a ru le ,the  weakness 
of the muscular system.,fo often observed in  rickets,slow ly 
improves under careful dieting,plenty of fresh air,baths,m ass­
age and e lec tric ity ,esp ec ia lly  when aided by tonic on the 
already-mentioned lin e s .
TETANY.
The comr only observed tetany and motor spasms are the 
d irect outcome of the disturbed and excitable condition of the 
nervous system in ricke ts ,as well as the general weakness 
obtaining.The indication is  to search for any reflex  cause of 
i r r i ta t io n ,to  remove i t  and give sedatives, following with 
assiduous an tirach itic  treatment on the usi;.al l in e s .I f  the 
presence of worms be suspected,# vermifuge shoul.d be administ- 
ered.Worms,however,are not so vezy often the cause,the la t t e r  
being more usually referable to the presence of coarse or 
fermenting food in the stomach or general d eb ilita tion  by 
prolonged diarrhoea,with or without d ila ta tion  of the stomach. 
The diet must therefore be judiciously arranged,with special 
avoidance of oatmeal preparations,jams,skins and seeds of f r  - 
u i t  and vegetables with coarse stalks and fibres,such as 
celery.On the other hand,one must not starve the patient,but 
allow a lib e ra l diet to relief# the exhaustion p resen t.lt is  
advisable to forbid the administration of ordinary milk and 
starchy foods for the time and prescribe instead meat,mince, 
meat extract or soups:in short,a  fu ll proteid d ietary .In  view 
of the fact tha t calcium chloride,- present in cow’s milk to 
five times as much as in maternal m ilk,- has been experimenta­
l ly  shown to increase the i r r i ta b i l i ty  of the motor nerves
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and sometimes cause actual spasms, i t  is ju t  as well to 
exercise rig id  control over the animal secretion in these 
cases .The diarrhoea present usually yields to iiïtestina l clear­
ance with casto r-o il or calomel, followed by a course of gastric  
sedatives and such in testina l an tisep tics as ibismuth and chalk 
or dal ol, with small doses of opium when there is  great pain. 
During the actual attack of tetany a mixture of chloral and 
bromide of potassium or small doses of antipyrin may be given 
for frequent daily exhibition over an extended period.The 
severe pains induced by the spasms may be relieved/feomewhat by 
hot baths or f irc tio n  of the limbs .la te r  on, a stimulating an ti­
rach itic  treatment should be advised,particularly  a diet rich  
in  proteid and fa ts,w ith  or without cod-liver oil,piiosphorus 
and stryclinine, assisted by massage,weak e le c tr ic ity  and tepid 
daily spongings. I am not in love with the administration of 
thyroid extract in this condition qnd I am not convinced that 
the parathryroids have anything to do with the excitation of 
the spasms,though some authorities have argued to  the contrary 
and drawn in teresting  comparisons and analogies,which i t  does 
not seem advisable to reproduce here,despite th e ir  great 
in te rest and alleged importance.
NAUSEA AND FLATULENCE.
Infants that are reared upon the b o ttle  a r t i f ic ia l ly ,a s  
well as not a few of those upon the breast,are  apt to be troub­
led  with vomiting and fla tu lence.In  such cases i t  is  advisable 
to give a teaspoonful of lime-water before the feed and reduce 
the amount of the la t te r  each time.Sever© cases of bo ttle  wind 
and sickness call for substitu tion of condensed or peptonised 
milk for the cow’s product .An occasional dose of calomel or 
occasional doses of a mixture of flu id  magnesia and lime-water 
may be expected to do good.Common sa lt should be added to the 
food and dosing with ammonium chloride sometimes relieves 
apparently in tractab le cases .D ill-water,pepsin and other dru.gs 
of the stomach-soothing character may be given,of course, 
according to indications from time to  time arising . 
HYD HOCEPirALUS.
All sorts of drugs have been recommended for th is  d is tr ­
essing accident in rickets.Attempts to absorb the liq u id  have 
been made by small doses of grey powder,mercurial inunctions, 
iddine paint and the iodides internallyXeeches have been appl­
ied behind the ears and free purgation with calomel has been 
recommended .The head has been tapped,blostered, and so forth ; 
but a l l  these measures are unsatisfactory,as the effusion 
returns again in the vast majority of instances.
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(o ) S U R G I C A L  T R E A T M E N T
GENERAL CONSIDERATIONS.
The treatment of the various deformities tha t may arise  
during the course of rach itic  disease would require,in  view of 
th e ir  number,a large amount of space for th e ir  proper consid­
eration: so tha t I do not propose to give more than a b rie f  
outline of the more important points as they have appealled to 
me in actual practice in  th is country and at Home .Despite the 
fact that the actual correction of the osseous anomalies of 
th is  disease not infrequently ca ll for the services of an 
expert surgeon,! have often found myself in  a position to  do 
much good with r e s t , baths, mas sage and the lik e  general measur­
es; indeed, in  many cases i t  has been possible to  postpone an 
operation indefin ite ly  or even to regard i t  as quite unnecess­
ary .During the period of the affection tha t the bones are soft 
I have sometimes been able to straighten them out by gradual 
and w ell-directed pressure or force;but,when once they have 
passed into the stage of eburnation,their extraordinary hard­
ness has resisted  a ll attempts to  do so and called for operat­
ive in te rferenco .lt w ill be found that the osseous anomalies of 
rickets not infrequently exhibit a tendency towards natural 
cure: 80 tha t being in  an unseemly hurry to correct the curvat­
ures is  inadvisable and unnecessary in most of the cases. At 
an early stage the deformities of the arms and legs must be 
prevented by keeping the child off i t s  feet and by the in s ti tu ­
tion of such an tiracd itic  measures as daily baths,douches and 
massage.The patient must not be allowed to make e ffo rts  at 
walking and ,if we attend to th is  precaution,better and more 
rapid resu lts  w ill be obtained than from the employment of 
splints,which la t te r  is  a slow method,not infrequently clumsily 
carried out by the parent and extremely ir r i ta t in g  to the 
c h ild .Irégénérai, i t  is a safe ruLe not to have recourse to  
operative measures u n til the child is  three years of age or a 
l i t t l e  more,in view of the already-mentioned tendency towards 
natural improvement : in short,we must give Nature a chance. 
U sually ,if the patient Has deformities well-marked and is  
under the above-mentioned age ef th ree ,sp lin ts  should be appl­
ied and ,if necessary,there should be forcib le straightening of 
the extremities involved.If the deformity remains stationary 
for three months and is  not benefited by padded, and 
carefully  adjusted s p l in ts , i t  is  time to perform an osteotomy. 
The social circumstances of the case,however ,must largely  
govern procedure in many instances,If the case is  seen early 
and the parents are in good circumistances,the case can be 
frequently seen for sp lin t adjustment and there is  fa c i li ty  
for systematic douchings and massage,there is  generally l i t t l e  
need for operative interference .The contrary,however, obtains 
amongst the poor,as they are unable to pay for sk illed  medical 
attendance and are not infrequently too lazy to  take the child 
to the hospital,even i f  such is  near at hand.Should fractures 
occur,the periosteum remains in tact and the ends of the bones 
are not en tire ly  separated:so tha t the liirib can be straighten­
ed with ease and the broken parts kept in apposition by means 
of appropriate splinting material .These children, who not 
infrequently suffer from greenstick fractures about the limbs 
or collar-bones,should always receive good an tirach itic  t r e a t­
ment judiciously directed towards the provision of growth of 
serviceable bone.
ARMS.With the object ef preventing the occurrence of deformit­
ies of the upper extremities the infant must be kept from craw­
lin g  about the floor;fo r,w hilst doing t h i s , i t  throws the whole 
weight ef the trunk upon i t s  hands and arms and the soft and 
decalcified bones,unable to support it,bend beneath the press­
ure above.One of the patent forms of rocking-chair will const­
itu te  a Pleasing change of postu re ,if the patient is  re s tle ss  
and cannot be kept continually on i t s  back .Glints may be used, 
i f  necessary,but,as the deformities in th is  lo co lity  are seld­
om severe,osteotomy is  rarely called fo r .
CLAVICLES. ^  ^Greenstick fractutes are somek&at frequently observed in
th is  region and,to prevent them,the patient must be carefully 
handled or exercised .When occurring, the usual sp lin ts  are 
required and an tirach itic  treatment always.
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HEAD.
I t  is  not possible to in s titu te  any successful treatment 
for the rach itic  bosses upon the frontal and parie tal bones by 
surgical means ; they often persist through life,though usually 
to a minor degree and inconspicuously.
PELVIS.
In the case of female rach itic  children i t  is  necessary 
to keep an eye to the condition of the pelvic bones le s t  they 
form a source of great danger during partu rition  in n a rita l 
l i f e  .Should a ll  the bones be soft i t  may be necessary to  keep 
the patient in the recumbent posture,lest the pressure of the 
trunk from above and from the legs below force# the sacrum 
forwards and the isch ial bones inwards,thereby producing the 
well-known pelvic deformity of th is  disease.But is  advisable 
to bear in  mind that lying upon the back may i t s e l f  give r ise  
a flatten ing  of the pel v is , causing the pubic symphysis to sink 
backwards .Therefore, a certain  amount of walking or free move­
ment may be advisable and,if kept recumbent, the position of 
child should be frequently changed to prevent postural curvat- 
ion of the bony parts.Patent sp lin ts ,jackets er chairs may be 
tr ie d  according to indications.
SPINE.
Spinal curvatures of rickets are not actual disease of 
bone as in tuberculosis,but bendings due to badly nourished, 
and consequently weakened,M##ments and muscle s . Neglect of 
th e ir  treatment may lead to permanent deformities .The patient 
should net be allowed to s i t  uptoe soon -  at least net u n til 
i t  is  certain  that the above-mentioned parts are able to  supp­
ort the body weight .The common custom of carrying infants 
always on the same arm is  a very bad one,bei:i%g a p ro lific  
cause of curvature of the sp ine ,If the patient is  wlnfteusly 
weak in the back,it should be carried about on a pillow and 
kept f la t  upon i t s  back,an abundance of openair exercise being 
allowed in favourable weather and good ven tila tion  indoors.The 
tone ef the weak and flabby muscles and ligaments should be 
restored as much as possible by massage thereof and the usual 
tonics indicated for the therapy of th is  dis ease,particu larly  
cod-liver oil.One may also expect great benefit to arise  from 
the use of douches to th is  region,using hot water under the age 
of eighteen months and cold water afterwards,with or without 
the stimulating addition of common s a l t . I  am in favour of 
avoiding sp lin ts  in most cases,unless the deformity ef the 
spdne be very great,when the child should be taken to a good 
surgical appliance shop and carefully  f i t te d  with the most 
up-to-date arrangement for giving support ; whet he r  th is  be made 
ef guttapercha or n o t,i t  should be well lined  and pass well 
down ever the belly , the re being secured by a bandage and 
armholes above.Older children may with advantage use one of 
numerous patent rockingchairs intended for spdnal support and 
gentle exercise in th is  d isease.b laster of Paris sp lin ts  are 
useless and not infrequently in ju rious.,
RIBS.
I t  is  very necessary tha t the tendency to fracture of the 
ribs be prevented and to bear in mind th a t the depression of 
these structures by the atmospheric fressure encroaches upon 
the space in  the chest occupied normally by the lungs and so 
keeps up a condition ef chronic catarrh of the bronchial tubes. 
I f  the langs are chronically hampered in  th e ir  free expansion, 
the deformity of pigeon-breast may remain through life .T here- 
fe re ,the  muscles of the chest,particu larly  those between the 
ribs,should be stimulated to th e ir  share in  free expansion by 
frequent massage,with or without tonic embrocations. Much 
support can be obtained by the application ef a firm flannel 
bandage round the belly; for i t  braces up the lax  abdominal 
walls,prevents the respiration from being en tire ly  dia^iragmat- 
io and obliges the ffctéent to bring the in tercostal musculat­
ure into proper pckion.This binder need not necessarily be worn 
elMtinuously,but at le a s t for an hour or two per day,being 
slackened whenever i t  occasions ir r i ta t io n  or discomfort .All 
fa lls  upon the ribs must be guarded against and trumpet-blowing 
or the manufacture of soap-bubbles may be expected to promote 
the desired to ta l in fla tion  ef the lungs;attacks of crying 
seem to be Nature’s method of doing th is .
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TKICtHS .
All possible unsightly bending of the femora should be 
prevented,when feared,by keeping the patient from walking 
during the time th a t the bones are in  a softened condition, 
pillow-carriage being institu ted .Incurable cases should be 
submitted to the usual surgical operation upon the distored 
bone.
H IP .
The h ip -jo in t deformity known as coxa vara should be 
prevented as above;when occurring,the part should be put up 
in  a specially constructed surgical sp lin t and incurable cases 
treated  surgically .In  th is  and other cases the underlying 
rach itic  condition should,of course,receive the usual a tten tion  
KNEE.
Knock-knee or genu valgum may be due to deformity of the 
lower end of the shaft of the femur or of the upper part of 
the t ib ia  or toa yielding of the ligaments about the a r tic u la t­
ions . I t  should be treated  by the application of a pad between 
the two knees,with firm inward strapping of the legs,o r by tlie 
long-continued use of special sp lin ts upon the outer side of 
the thigh and leg.Osteotomy roust be perfomed in  incurable 
cases.
TIBIA.
The occurrence of bowleg or genu varum ihould be prevent­
ed by keeping the patient lying down;special sp lin ts may be 
applied and incurable cases call for surgical interference. 
FEET.
The prevention of fla t-fo o t ca lls  for avoidance of throw­
ing too much body weight upon the part and the wearing of 
su itable boots specially devised by surgeons and described in 
th e ir  works.It is  seldom necessary to prescribe ansa r t i f ic ia l  
or sp rin g ,if  an tirach itic  general measures be in s titu te d  and 
douching and massage are practised assiduously and in te llig en t­
ly .
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(d ) D I E T E T I C  T R E A T M E N T  
(A) D u r i n g  t h e  F i r s t  Y e a r
I n t r o d u c t  i @ n ________________________
I t  is  not my intention te  attempt here a complete account 
of the principles and methods of infant feeding,- as the same 
might partake of the supererogatory nature largely  of a sort 
ef rehash of  students* text-hook descrip tions,- but to deal 
with the more important practical points concerning the 
d ie te tics  of rickets as thay have appealed to me in the course 
of a somewhat considerable pediatric experience.
One of the most important duties of the medical man is to 
impress upon the mother the urgent necessity of breast feed­
ing, i f  she desires her infant to  escape th is  serious disease. 
She must be made aware that no food can compare for a moment, 
as regards efficacy,mtth hhm own mammary secretion during the 
f i r s t  year of the in fan t’s existence u n til weaned.Bren the 
excellent milk depots,established in various places,are of 
quite sedondary importance in th is respect and have the disad­
vantage in  certain  cases of discouraging bheast feeding by 
th e ir  very existence under such convenient conditions .The same 
objection,however,cannot be urged against charitable restauran­
ts  of certain  towns,where mothers of semi-starvation qu a lific ­
ation are given free food.After the mother has been duly infor­
med of the necessity for breast-feeding,she should be made 
aware of the danger of nursing her infant beyond the normal 
period,as bhs milk tends to deteriotate towards the end of the 
f i r s t  year,particu larly  as regards i t s  proteid content.She 
should be made to lead a carefu l, regular and quiet existence; 
so that worries,pleasures and excitements may not in terfere  
with the quality of her milk.From the very f i r s t  the breasts 
should be kept perfectly clean and aseptic and the infant shoul 
be taught regular d ie te tic  habits from the time of i t s  b irth . 
Should she become very' much deb ilita ted  or "run-down" as i t  is  
term ed,it is  a good plan to remove the child to another apart­
ment at night and feed i t  on the bo ttle  whilst she partakes of 
the necessary sleep;in  th is  way the quality of the milk during 
the day is  greatly  improved, and a fte r the f i f th  month there 
should be no nocturnal breast feeds in any case. Should the 
frequent slimy motions of the nursling indicate nitrogenous 
shortage,extra meals of modified milk should be g iven ;if there 
occur proteid shortage or poorness or scantiness of breast m&l- 
k , +he general health of the mother should a t once be attended 
to,and nocturnal, feeds should be given up,meat and eggs enter­
ing into her diet and a l i t t l e  malt or iron prescribed.Lactagol 
may also be tr ie d  and infusion of aniseed is  also popular for 
increasing the flow of milk .But no alcohol s3iould be given in  
these cases.Too rich  milk gives the child  indigestion and 
colic,w ith past stools and actual loss of f l  e sh ; Abbhers so 
affected should be encourgged to tal^  e more exercise in the 
open air,w ith  reduction of meat in the diet and to ta l abstin­
ence from a ll  alcoholic beverages .Nursing mothers are apt to 
become anaemic and have perhaps an abundanceo/of milk poor in 
quality and watery; he re a r t i f ic ia l  feeding should be resorted 
to ,a t  le a s t u n til conditions improve under the usual ferrugin­
ous and other treatment. The occurrence of pregnancy during 
lac ta tio n  at once ca lls  for cessation of breast feeding;other­
wise the infant w ill fa ll  away in physical or ment^. health, 
or pjerhaps a miscarriage may be brought on.Regularity of feed­
ing times is ,a s  s ta ted ,o f great importance,even in the case of 
the bottle.For tlie f i r s t  month the feeds should be given every 
two hours;from then to three months every two and a half hours, 
with three-hourly meals thereafter during the f i r s t  year. I t  
is  also important to te l l  the mother th a t the child must not 
be fed every time i t  c r ie s , i t  being b e tte r to ascertain the» 
cause of the discomfort,which may be not hunger,but colic from 
wind or cold napkins.Should th ir s t  be suspected,a few sips of 
cold water may be given .Weekly weighings should be in s titu ted  
and entered upon a chart or in  a "progress-book"such as given 
away by wholesale vendors of babies* foods. Should the supply
140
of breast milk become scanty,alternate feeds of cow’s milk may 
be given to make up,or the same may be allowed ju s t before the 
child is  put to the b reast;in  th is way a supply of the natural 
ferments of the maternal milk is  received.Mixed feeding with 
breast milk and cow’s milk is  also of great advantage in  the 
case of twins and tr ip le ts ,th e  s tra in  on the mother being r e l i -  
e#wd and breast feeding being possible of practice for a much 
longer period than otxierwise. In order to prevent rickets and 
other evils,weaning must be perfoimed at the proper time,which 
is  a fte r the ninth month,for which operation the child  should 
be prepared in advance by occasional meals from the b o ttle ,th e  
weaning becoming a gradual process .Sustained loss of weight on 
the part of the infant ca lls  for discontinuance of the maternal 
supply,a,s would,of course,the development of rickets at or 
a f te r  the weaning period. I t  is  also necessary to warn mothers 
to place no credence in the foolish superstition  that prolong­
ed lac ta tio n  prevents concept ion;innumerable cases of rickets 
can,I think,be traced to th is  cause,as the custom can only 
resu lt in  insu ffic ien t nourishment and proteid starvation,which 
la t te r  is  suggested by delayed dentition .In  sh o rt, prolongation 
of lac ta tio n  w ill lead to starvation of the child  and damage 
to the mother’s health,w ith general upsetting of a ll the 
benefits dervived from the performance of the natural act 
during the f i r s t  year,rickets being as lik e ly  to  break out in  a 
prolonged-lactation infant as in once brought up on the b o ttle . 
During the puerperium the welfare of the infant should receive 
studied care and the quality  of the mother’s milk should be 
submitted to frequent investigation.Both the nurse and the 
mother should be carefhlly instructed in  the simple tru th  of 
infant fee.ding,as there appears to an alarming amount of 
ignorance on th is  subject everywhere,with the resu lt that the 
infant is  given a ll sorts of unwholesome foods and beverages.
B o t t l e - F e e d i n g » :
I t  is  an unfortunate fact that the necessity fo r a r t i f i c ­
ia l feeding often a rises  from disease,poor quality o t  th ssa t- 
ion of the maternal supply and i t  is  also practised through 
laziness or d isinclination  on the part of the mother . I t  is  
therefore the medical man’s duty to see tha t the composition 
of the a r t i f ic ia l  product shall approximate the maternal 
secretion as closely as possible and be so arranged as to  
agree with the child . Cow’s milk is  most often used,but in 
order to deal sa tis fac to rily  with i t , th e  ch ild ’s stomach 
should be made to undergo some sort of tra in ing .In  the case of 
rickets there is  an inordinate appetite or an excessive t h i r t t ,  
to indulge which unnecessarily would mean gastric  d ila ta tio n  
or chronic dyspepsia.The indication is therefore for small 
meals a t approved in tervals ,as the digestion is  slow and imp­
erfect and the stomach needs i t s  re s t. Some people seem to 
prefer the milk of the goat because tha t animal is  cleaner, 
i t s  faeces being p e l le ts ,i t  is  easy to  feed and groom,it is  
not prone to tuberculosis lik e  the cow,its milk forms a more 
digestible curd,the fat is  milder and i t  and the casein more 
closely resemble the same from the human mother than in the 
case of the cow,the percentage composition of goat’s milk 
being in proteid,sugar and fa t respectively 3.8 ,4 .3  and 5.2,
But the disadvantages of goat’s milk are th a t i t  is not easy 
always to obtain a satisfactory  animal and that the process of 
feeding on i t s  milk is  apt to be too expensive for general 
application. The milk of the ass is  also not without u t i l i t y  
as i t s  curd is  extremely fine lik e  that of human milk,the fa t 
is  easy of digestion and there is  a s lig h t laxative effect 
obtained from i t s  u se ;its  percentage composition is  in  proteid, 
sugar and fa t respectively 2.7, 5.3 and 1 . But i t  is  d ifficu lt 
to obtain, i t  is  suitable only for temporary use and is very 
expensive.In a ll these cases the aim must be to obtain a 
substance which approximates as closely as possible in  compos i t  
ion to the human supïQLj^bu t, though the indication is  clear and 
i t  is  not a d iff ic u lt matter to modify the milk of the cow, for 
instance,*© as to obtain a liqu id  with a percentage composition 
p ractica lly  identical with th a t of the human breast and to  re ­
arrange the proportions of casein and. lactalbumin.very l i t t l e  
can be done to 01 te r the nature of the casein curd or the 
dyspeptic and oily  fa t .Even the milk of a wet-nurse fa l ls  short , 
of tha t of the ch ild ’s mother .The whole subject of the i
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a r t i f ic ia l  feeding of rickety and breast-deprived cases is  one 
of great theoretical and practical d iff icu lty  and lik e ly  at 
times to te s t  the ingenuity of most practitioners,whose set 
furpose is  to obtain a milk with the average percentage compos­
itio n  of proteid 1 .5 ,fat 3.5 and sugar 6 .5 ,with a very ftfànt 
acid ity  to phenolphthalein and assured s te r i l i ty  .As each case 
is  a law unto iy s e lf , i t  is  advisable to avoid too much chemical 
refinement ; each ease on i t s  own merits must be the rule, the 
amount of food and i t s  character being judged not by the child­
’s age in months,but by i t s  w eight,its capab ilities  and the 
general condition of i t s  development .Most of the text-books 
give careful and not infrequently very elaborate directions 
for feedingjbut I prefer to arrange the matter according to 
the individual patient in terms of my own practical experience, 
the d ie te tics  of rickets being largely  a matter of common 
sense pius^ much c lin ica l observation and a dash of theory,
MILK IN RICKETS.
In arranging for the use of milk in a r t i f ic ia l  feeding i t  
is  necessary to bear in mind certain  theoretical points regard­
ing i t s  composition.The most important one which comes to mind 
is  the proteid part,as the same has to do with the building up 
of the tissuesand blood,the fa t  and sugar for proteid economy 
and the pro due t i  onof heat ; only when the l a t t e r  are in su ffic ie ­
nt should there occur a drain upon the proteids.The la t te r  
substances are the well-known casein and 1 act albumin. Maternal 
milk contains more 1 act albumin, which is  a more soluble proteid 
than casein in the proportion of two to  one,than the milk of 
the cow, which contains five times as much casein as 1 act album­
in in  the proportion of five and a half to one.So i t  comes 
that the large quantity of the tough indigestible casein is  the 
principe], d ifficu lty  encountered when the child is  fed on 
cow’s m ilk,especially as rach itic  infants sometimes fa i l  to 
deal sa tis fac to rily  with the one and a half per cen t.in  the 
human secretion.According to my observation,a child should be 
able to digest a milk mixture containing one per cent of prot­
eid a t the end of th# month, one and a half per cent .thereof 
a t the end of three months and two per cent.of the same betw­
een the fourth and f if th  months;in most of my cases I have 
not been able to sa tisfy  myself of the perfect digestion of 
the three and a h a lf percent of cow’s milk proteid before the 
age of one year.In estimating th is  point my plan is  to make 
frequent examinations of the stools of the patients for colour, 
consistence and the presence or absence of undigested casein.
I have noticed tha t when the proteids are insuffic ien t the 
infant suffers from s ta rv a tio n ,it does not increase in  weight, 
i t  sleeps u n sa tis fa c to rily ,it has cold feet and lim bs,the 
general temperature is  below the normal,the stools are green, 
they contain partic les of un#igests4 curd,they are very soft 
or watery and not infrequently mucus appears therein.On the 
other hand,when the proteids are too p len tifu l,th e  ch ild ’s 
digestion is  disordered,the temperature is  apt to  be elevated, 
colic is  suffered from and the stools are watery and curdy.
The fa t of milk enterd dnto the nu trition  of the nervous and 
osseous systems,it is  a producer of heat and economiser of 
proteids in that important function.The infant requires a 
la rg e r proportion of fa t in i t s  food than the adult,as many 
s ta t is t ic a l  and mathematical studies of tlxe heat question 
have shown.The role of the fa t  in  the nervous and osseous 
metabolism has been abundantly shown in  theory and practice;so 
that i t s  u t i l i t y  in  the treatment of rickets is well estab lish- 
ed.But I have found tha t one can exhibit fa t in the food 
unduly,causing the child to become too bulky for age,suffer 
from actual starvation and have an in fin ity  of gastric  derange­
m ents.It is  important to bear in mind tha t the fa t of cow’s 
milk is  rich  in fa tty  acids,the human secretion being comparat­
ively poor in the same ;there being about four per cen t.in  
each of these m ilks,infants can seldom digest that amount in 
cow’s milk,but do better with a per cent.reduction of the 
la t t e r  and some authorities hold tha t i t  ought to be halved, 
and I would add ««kticularly in hot weather. I  therefore 
in s is t  th a t,in  dealing with r ic k e ts ,i t  is a bad plan to increa­
se the fat too rap id ly ,lest the above derangements appear.It 
is  also as well to bear th is  in mind when exhibiting cod-liver 
o il for r ic k e ts .I  find that the best form of fa t for rach itic
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infant» is  cream,which,being a fine errailsion of fa t ,  is  very 
easily  assimilated and digested.Though the fa t allowed must be 
abundant, i t  is  very necessary that there be also a proper 
proport ion of proteid at the same time ; otherwise the general 
n u trition  of the infant w ill fa l l  o ff. The carbohydrates of th  
-e diet can be changed into f a t , i f  necessary,though the main 
purpose of the sugar is  to spare the proteids and produce 
h e a t.I t is  essential that the carbohydrate for the early months 
of l i f e  shall be in the form of sugar;otherwise i t  may in te rf ­
ere with the absorption of the f a t . I f  cow’s milk is used in the 
feeding of the in fa n t,i t  is  as well never to give le ss  than 
five per cent, and seldom more than seven per cen t.o f sugar.The 
easiest way to prepare a five per cent .solution of milk sugar 
is  to dissolve one ounce of sugar in boiling water and add to 
the food as required,The objection to  lactose i t s e l f  is i t s  
prohibitive price for the poor;these people use ordinary cane 
sugar and can therefore do with only h a lf of lactose,though 
many do without i t  altogether.
In general,the a r t i f ic ia l  feeding of rickety cases is  
conducted upon cow’s milk,modifications thereof being,in view 
of various forms of indigestion readily arising , somewhat in e ff­
ective or dangerous. Therefore,in order to secure the best 
resu lts  from bottle-feeding in these c a se s ,it is  essential tha t 
we are in a position to get a cow’s milk that is  absolutely 
pure air nearly so.The milk brought by r a i l  to town is  seldom or 
never pure,so that i t  becomes necessary to inqdire very closely 
into the nature and source of the supply .S té r i lis â t ion may be 
required.Even i f  the milk is  obtained from the dairy or else­
where in à satisfactory  condition ,it is ver^r necessary tha t a ll 
the v irtues of the liqu id  be not upset by careless handling or 
storing in the p a tien t’s home.It should be poured,as soon ms 
received,into a clean scalded utensil,covered up and kept in  a 
cool place away from odours and other forms of contamination.
I t  should never be l e f t  in a feeding-bottle and the a r tic le  
supplied by the -dairies of towns in a ir tig h t containers is  the 
best for the consumers .A ce rtif ied  milk of low bacteria l cont­
ent is  much to be desired everywhere and i s  to be obtained in 
certa in  progressive towns,but at an incfeased price lik e ly  to  
in terfere  with i t s  general adopt!on.Milk depots are of French 
origination and aim at supplying the poorer classes of the 
community with pure milk an advantageous terms. Consul ta t  ions 
are sometimes established a t these places,where the milk is  mod­
if ie d  and arranged to meet the d ie te tic  indications.They are a 
step in the right direction.They are fu lly  described in  works 
in  Infant Feeding and need receive no further notice here.
MILK PREPARATIONS.
Milk has been variously modified,in order to approximate 
the human breast product as closely as possible, both in  the 
home and by tra d e rs .l t  is  ju st as well to avoid,as a ru le ,the  
preparations sold under the misleading name of humanised milk; 
they may be quite safe and satisfactory  sometimes,but are o ft­
en not quite fresh and, i f  sent some distance by r a i l  or road, 
the fa t is  so much shaken tha t i t  not infrequently converted 
into bu tte r. I t  is  far better to manufacture an im itation at 
home,which is  done by allowing the milk to  stand for three or 
four hours and then remove a l l  the cream.Next divide the milk 
into two portions and convert a ha lf of i t  into whey,thereafter 
adding cream,milk and whey together and a food is obtained 
with a l l  the fa t,b u t only half the cream of cow’s milk,and the 
soluble proteids .Another way is to d ilu te cow’s milk one-half 
with whey and add bicarbonate of soda to  render a lk a lin e .I have 
tr ie d  humanised milk on numerous occasions,but have found tha t 
i t  f a i ls  to meet nu tritional requirements i f  long continued,
Ihey is the thin serum of milk a fte r separation of the 
eurd and cream and contains the soluble proteids of milk,and 
no tough and indigestible case in ;it also includes some fa t ,  
sugar and w ater,Its  exact composition w ill depend upon the 
quality  of the milk from which i t  is prepared,the whole-milk 
a r tic le  containing more fat than gkdm-milk whey,but both having 
about the same proteid figure .Cloudiness indicates the presence 
of some of the paracasein and a l i t t l e  f a t . I t  is  usefUl in  
rick e ts ,as  i t  enables us to provide a food containing soluble 
proteids and only a l i t t l e  casein ;it is  sometimes referred to  
under the term "sp lit proteids" and has the additional adwantage 
of containing a ll the lime and sa lts  of m ilk .It is  not d ifficu lt
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«0 prepare,if care be exercised and the milk is  heated to 100 
degrees P.,w ith subsequent addition of rennet in  tab le t or 
liqu id  form.The milk must now be heated f if ty -f iv e  degrees 
more and the curd cut with a knife to allow the wlapytto escape. 
I t  is  then ready for straining through muslin and there should 
be another heating,to destroy the rennet ferments before actual 
ingest ion. One may slowly add to the whey small quantities of 
mutton-broth,egg-albumin,bread je l ly  or dextrinised gruels,v/ith 
cream and whey mixture ultimately.White-wine whey is  â good 
think for use in cases in which the infant is  in a condition 
of collapse from constant vomiting or profuse diarrhoea; for i t  
is  easily  digested and a stimulant ; i t  must be given in small 
quantities and is  retained by the most sensitive stomach.lt is  
readily  prepared by adding a wineglassful of sherry to a pint 
of boiling milk,which is then poured into a basin and the 
whey poured off a fte r  sediment at ion of the curd.
Pegnin is a milk preparation which contains rennet and 
sugar mainly and has as i ts  object rendering the curd of milk 
more digestible.To make i t , s t e r i l i s e  the undiluted milk by 
heat and allow to  cool to 104.P .Add one measure of Pegnin to 
eight ounces of the milk at th is  t«rperatu.re,with the re su lt 
that there is  an almost immediate clot,which vigorous khaking 
•oon breaks up.The curd is  much so fte r than ordinary casein 
curd of milk,which la t te r  becomes more digestib le in  conseq­
uence and may be given pure or diluted with boiling water.I 
find tha t th is  milk preparation is indicated when the gener­
al condition is  bad a fte r exclusive starch d ie t ,in  riackets 
complicated with gastro in testinal affections and in  nausea.
I regard buttermilk with favour in cases of rickets,when 
used fresh within twenty-four hours a f te r  making butter.The 
l a t t e r  process the casein is  finely  divided AM re la tive  
proportion to the albumin is  lessened and a soft d igestib le 
curd is  formed.Buttermilk seems to inWbbit the action of 
in testinal ger s by v irtue of the la c tic  acid which i t  contains. 
I t  is  low in fat,has a moderate amount of sugar and a high 
p ro te id .lt is  u sefu l,therefo re ,in  rickets with gastro in testinal 
com plications, in  indigestion about the time of weaning,when 
fa t disagrees and when the casein of milk upsets the stomach. 
Many authorities taboo i t s  use in rickets,bu t I Mae# ju s t i f ­
ied in vaunting i t s  exhibition in the kind of cases named.
Sugar may be added to  i t  and the so-called babeure forced, 
which should be fed through a wide nipple on account of the 
curd .After a time i t  becomes necessary to add cream in  order 
te  provide additional fa t .
Ordinary milk may at any time be alkalinised by the ad d it­
ion of lime-water or bicarbonate of so da JC ime-wat er makes the 
curd of milk more f lo coulent and b e tte r capable of being acted 
upton by the gastric juice without the formation of tough curds. 
About a twentieth part should be added to milk of mixtures 
thereof .Bicarbonate of soda combines with the atomach acids to 
form carbonic acid gas,which la t te r  penetrates the curd ard 
makes i t  more per###.It is  a more powerful antacid than lime- 
water and retards curdling of the milk in the stomach .A grain 
or two should be aided to every ounce of milk.
C itrate of soda may be sim ilarly added to milk,with the 
object of rendering d ilu tion le ss  necessary and concentration 
of the milk possible,without danger of oterfeeding with ordin­
ary milk to got suffic ien t nourishment . I t  makes the curd of 
cow’s milk more d igestib le ,#  combination occurring between i t  
and « Tt»euff  caseinegen,to form a compound of low mollecular 
weifrht.Infants who re jec t cow’s milk not infrequently do well 
on th is ,th e  vomiting soon ceasing and and stomach regaining
i t s  tone.  ^  ^  ^ x  ^ ^Acid milk,or lactobacilline,has been much advocated by 
Metchnikoff and others in the treatment of various gastro in tes­
tin a l affections arising from fermentation in the alimentary 
eahal.The milk is  treated with a special la c tic  acid bacillus 
supplied under the above-mentioned trade name .Full directions 
are given for i t s  preparation.I have given i t  a tr ia l ,b u t  am 
net convinced that i t  is  the wonderful remedy claimed and that 
as much good may not be done by simpler and more convenient 
and le ss  expensive means. I observe that i t  shows signs of a 
decreasing popularity.
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Kefir is  a preparation ©f fenriented milk sim ilar to the 
foregoing,whi oh is  made from goat’s milk hy the action of 
germs thereon .lt is  possessed of stimulating p roperties,hut I 
have never used i t  from want of fa c i l i t ie s  in th is  quarter and 
on theoretical grounds because I fa i l  to see tha t i t  has an 
advantages over butterm ilk,because i t  is  d iff ic u lt to obtain 
and is  expensive.
When the rickety patient ha.s been tided over the p erils  of 
compieating affections i t  is  sometimes ©advisable to arrange for 
milk mixtures to meet indications of age and condition,due 
regard always being paid to the proportion between the proteid, 
fa t and carbohydrate,as excess of one may in terfere  with the 
proper assim ilation of the others .The works on infant feeding 
show hov/ these indications must be met,so th a t i t  is  unnecess­
ary to recapitulate them here .Whey cream mixture,however, stands 
out amongst many as providing digestible proteid and a su ffic- 
incy of fat . I t  keeps the oaseinogen at a minimum and the la c t-  
IDumin a t a maximum and so furnishes a moderately strong food 
and gives b e tte r resu lts  than from any other methods in which 
the casein is  l ie ly  to in terfere  with the digestion of otiier 
elements.I am in favour of the use of twenty per cent.cream, 
which can be obtained from the top five ounces of a quart of 
milk that has been allowed to stand for three or four hours,, 
adding white of egg or milk sugar i f  necessary.lt is  my custom 
to use only whey cream mixtures for tenporary feeding and to 
endeavour to reduce as soon as possible the cream by using a 
larger quantity of top milk, or by adding plain milk to the 
feed.
Percentage feeding is  much practised in  j(rrerica and large 
c it ie s  and towns in  various other parts of the world.The idea 
is  to write out a prescription for defin ite percentages of 
proteid, fa t and sugar and to have a ll  feeds made up at a milk 
laboratory or large dairy with fa c i l i t ie s  .This kind of thing is  
a l l  righ t amongst the affluent and better-informed classes, 
but not lik e ly  to find favour with the poor,who cannot be 
bothered to send to the laboratory for a bo ttle  feed each time 
and who cannot stand the expense.lt is  therefore necessary to 
adopt home methofis and tre a t each case on i t s  own m erits,w ith 
varia tion  of the diet as needed and on the lines la id  down 
above.
Milk may be s te r ilis e d  or pasteurised according to requi­
rements and kumiss may be given when i t  can be obtained;it is 
prpfared by la c tic  and alcoholic fermentation and much used in  
BRssia,where a special f t  rain  of mares is  kept for the purpose. 
Their milk is  mixed with kumiss femmnt and a somewhat complic­
ated procedure observed.The result is  very fine division of 
the casein.The ferment may be purchased at the stores and the 
a r tic le  manufactured at home from directions supplied.Mat2 0on 
is  another acid milk for fermentation cases,but has no advant­
ages over the one ju s t described.
3)yspeptic cases often do well on peptonised milk,prepared 
by one or other of the liqud pepsins sold by the s to res,o f 
which peptogenic milk powder is  perhaps the best.
Condensed milk should be avoided in  every case of rickets 
and,indeed,of infant feeding a r t i f ic ia l ly ,a s  i t  contains too 
much sugar and when diluted to reduce i t  there is  too l i t t l e  
protAdd and f a t . I t  i s  an abomination and i t s e l f  responsible for 
innumerable cases of r io k e ts .l t  su its  lazy mothers and may be 
of use on a journey when cow’s milk cannot be obtained. When­
ever I come across a case being fed upon i t , I  a t once forbid 
i t  under the threat of not having anything to do with the 
treatment of the child.There are many brands of condensed milk 
on the mark e t ,al of which,I find, can d ie tetics] ly  be assigned 
to one or other of the convenient and apposite categories of 
bad,worse and much worse.
GRUELS.  ^ ^ ^The gruels form a ready and useful means of feeding rach­
i t ic  oases in general practice when the mother cannot be tru s­
ted to  prepare whey or sim ilar foods.One of the cheapest and 
simplest foods of th is class is  bread-jelly.To prepare,take a 
s lice  of bread and steep i t  over night.In  the morning slowly
into a fine jelly.Prepare and use twice daily as i t  soon sours
J
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This dextrinised gruel is a useful vehicle for the adm inistrat­
ion of meat-juice or cream;it may also be added to one or other 
of the broths, ^It should be given diluted with boiled water to 
make a food the consistence of th in  cream,the proportion being 
a tablespoonful to eight ounces of sugared water and in  th is  
diluted form, i t  contains,approximately three-quarters of a per 
cent,of proteid, half a per cent.of fat and four and a h a lf per 
cent.of carbohydrate.Small quantities of peptonised milk may be 
added according to indications and in general the food is  much 
to be commended.Ordinary dextrinised gruel may be used also as 
a temporary food or always to dilute the m ilk .It is  prepared by 
beating up one or two tablespoonfuls of barley,or twice tha t 
quantity of ro lled  oats,in to  a paste with cold water,adding a 
quart of boiling water and cooking for about a quarter of an 
hour .After cooling, add one teaspoonful of malt and allow to s t ­
and and s e t t l e . . I t  contains about half a per cent.of proteid 
and from two to four per cent.of soluble carbohydrate. I t  w ill 
often be found tha t th is  form of gruel may not be well borne 
under the age of three months ; i t  is  then be tter to use ordinary 
boiled water to d ilu te the milk* 
m a  MIXTURES.
The white of egg, diluted to form al burr in-water, may'prove 
useful in  certain  cases which cannot to le ra te  milk .A l i t t l e  
sa lt may be added and the whole taken as i t  is  or added to  a 
gruel or other food .But what generally su its  b e tte r is  the 
white of an egg with one o* two teaspoonfuls of sugar and 
eight ounces of dextrinised gruel,the composition of the same 
being two per cent.of proteid and about five per %ent of carbo­
hydrate. I f  fa t is  needed and ©ream is  not well borne,the yolk 
of an egg may be added to the above m ixture,in which the fa t 
w ill amount to one and a half per cent. The mixture may be hea­
ted to about one hundred and f i f ty  Fahrenheit degrees without 
coagulation.
PATENT FOODS.
I do not intend here to enter fu lly  into the composition 
of proprietary foods,as I d islike them a ll a f te r  many t r i a l s  
and never recommend them in practice,preferring  to modify 
ordinary cow’s milk,as already,in cases of intolerance of the 
maternal supply .Too much reliance should not be placed upon 
the published analyses,as I find tha t th e ir  composition var­
iés considerablyjthey are deficient in fa t and lime sa lts  and 
in  themselves productive of rick et s .  They are expensive,the 
starch is  indigestib le and there is  toe much of the l a t t e r  and 
sugar .Their free use is  apt to cause scruvy and diarrhoea. The 
children fed upon them sometimes look f a t , but are pale,anaemic 
and flabby;they cut the ir tee th  la te  and are apt to  have debil­
ita tin g  perspirations about the head and elsewhere.Few rach it­
ic children can digest them,even the most sc ie n tif ic a lly  prep­
ared. Not one of them can properly tal<e the place of the mothers 
-s  m ilk ,particu larly  as they do not contain the antiscorbutic 
element Xazy or clumsy mothers are apt to bungle seriously ever 
th e ir  préparât ion. They are quite unnecessary so long as i t  is 
possible to obtain good and fresh cow’s milk,cream and sugar 
and I would sooner re t ire  from a ease than allow them to be 
given Trefore the age of six  months,and then only as diluents or 
during a journey when ordinary milk could not be obtained,Given 
in  small quantities a fte r the age of s ix  months,it would seem 
that not infrequently they have the u t i l i t y  of oduoating the 
stomach to the future digestion of starch.They are p ro lific  
causes of dyspepsia and I am convinced that they impoverish the 
blood.Children reared on these foods have a very poor chance 
of res is tin g  In tercurrent disease and,though they may appear 
to do well upon them for a time,sooner or la te r  scurvy or other 
accidents of a nutritional char act or a r is s .
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( b ) d  u  î' i  n. g t  ii 6 S e c o n d  Y e a r
Haring conducted the rach itic  infant safely to the close 
of the f i r s t  twelve months of i t s  l i f e ,  the proper methods of 
feeding now become much le ss  d iff ic u lt to arrange .The a r t i f i c ­
ia l foods which perhaps have been used have given a good tra in ­
ing for starch digestion,so tha t a large number of d ie te tic  
m aterials are rendered early available at th is  time. I t  is  a 
common experience to find weaning even easier in these bo ttle  
babies than in ordinary nurslings at the mother’s b reas t,becau­
se of the former having been trained,as i t  were,to assim ilate 
food additions .At th is  time i t  is  well to bear in  mind that 
gastric d ila ta tio n  and gastro in testinsl troubles are very com­
mon in rickets and to exercise great care not to  overload the 
stomach with too much food,which is  often done by mothers in 
the hope of making up for lo s t time .Even variety  should be 
kept within reasonable lim its,particu liany  the patent foods, 
which are fa r toomuch used in the home with i t s  cupboards fu ll 
of tin s ;th e  l a t t e r  should be cleared out and replaced by fresh­
ly  cooked m aterial8.Mothers w ill perhaps object on the ground 
that the proprietary a r tic le s  are so very convenient .despite 
the fact tha t they are somewhat expensive.I find thax,with the 
possible exception of a few of the malted foods on emergency, 
these patent dtuffs are quite unnecessary,it being a simple 
thing to prepare bread-jelly ,baney-and o a t-je lly  or cream and 
rice.Herein l ie s  the ?reat advantage that we know what we are 
using and not open to the objection of staleness or varying 
compos i t  ion. All foods containing starch should be #*#dped for 
some hours and slowly cooked.A penny cookery manual w ill give 
a variety  of formulae for selection ,In  dealing with the food 
of the second year in rickety eases I am in  the habit of study­
ing the patient and arrnaging the diet to suit,w ithout to© 
much adherence to the hard-and-fast dogmatisms e f the books.I 
make milk the staple food and,in order to keep up the standard 
of the bood,also allow meat broths,milk ixiddlngs,l ig ^ tly  
cooked eggs and custards .Towards the end of the second year I 
advocate the use of white f ish  and meat in small quan tities, 
with toast or bread and butter;but I  always try  to avoid f a l l ­
ing into the error of giving too much starchy food at th is  
time of l i f e  in rach itic  cases.I find i t  necessary to  be very 
careful in  the use of vegetables;potato soup is  to  be commended 
and the iron-rich  spinach is  of great service in  rick e ts ,as  
are also the phosphate-of-limo-containing len tils ,b ean s,ca lv es’ 
brains,sweetbreads and fish  ro e .I t is  a good plan also to  give 
the ju ice of f ru its  an hour or so before meals .But i t  is a l­
ways advisable to be rery  cautious in increasing the Dietary in  | 
r ic k e ts , i t  being much better to feel one’s way with milk 
mixtures modified to the existing digestive powers,whey and m- | 
ilk,m ilk with sodium c itra te ,ru sk ,b read -je lly  or oatmeal 
porridge;the la t te r  is  especially serviceable because of the 
pnsteid and fa t which i t  contains and some varie ty  may be in tro ­
duced into the diet by the administration of beef-tea,raw 
moat-juice, pounded meat or some yolk of egg .Wasting cases or 
th in  patients may require extra allowances of cream and bu tter 
or eben bacon fat .The function of the salivary glands may be 
stimulated by allowing the child to chew dry rusks or buscuits^ 
with a drink of milk a fte r complot ion of th is  salutary mastic­
atory task ;in  th is  way,I find,the tendency to flatulence and 
f e r m e n ta t i o n ,arising from soaked food,is considerably allayed 
and the general comfort of the patient promoted.Even though 
the patient is  making good progress with the diet,one must 
never forget the great u t i l i ty  of milk at th is  time .In a l l  
cases sweetmeats are to be forbidden,as well as hakes;for they 
do harm to the digestion a ni destroy the appetite fo r good 
and wholesome food.The child should not be allowed to partake 
of the adult meal,or what is  going,but hare I ts  own meals 
properly arranged,According to my observât ions,the te s t of 
proper dieting is  a healthy-looking complexion,absence of 
rings around the eyes,cleanliness of tongue and well—digested 
motions.Not a few of these patients seem to have d ifficu lty  in 
digesting the casein of the milk and so assim ilate insuffic ien t 
p ro te id ;it is  then necessary to make up for loss by giving 
albumin in  the form of white of egg with meals,or by adding I
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raw meat-juice to the feeds,a few drops at a tim e.I do not 
favour the use of the so-called peptonoids,as t h ^  contain too 
much alcohol and consider of le ss  value than raw meat-juioe 
such patent stu ffs  as piasmon,somatose,caj3umen, etc .Cod-liver, 
oil,phosphorus and other preparations already described may be 
allowed to meet special indications. In general, i t  w ill be 
found unnecessary to have recourse t© patent a r tic le s ,a s  the 
mother,carefully coached by an expert medical attendant,w ill 
learn  to  rely upon the resources of her kitchen and discontinue 
t© l i t t e r  her shelves with multitudinous tin s  ef so-called 
foods.
Taking an all-round view of rick e ts , there is  no getting 
away from the fact that i t  is  a disease of c iv ilisa tio n  and 
home-life; so th a t, in attempting to overcome i t s  protean 
e ffec ts , i t  is  necessary th a t a return to nature - at le a s t as 
fa r  as possible - should be made, the same comprising fresh 
a ir ,  exercise, proper food and above a l l ,  in the case of the 
infan t, breast-feeding. Comparison with zoological specimens 
w ill bring out th is  point, for animals in captiv ity  have th e ir 
young particu larly  prone to the disease under consideration, 
as well as peoples removing from th e ir mere or le ss  natural 
conditions to the crowded parts of c itie s  and towns. I t  is  as 
true nowadays as ever i t  was that the simple l i f e  for parents 
and child is  the real cure for rick e ts .In  the towns the s tra in  
and s trs s  of modem l i f e  m itigate against the adoption of so e 
easy and obvious a cure, so that the u t i l i t y  of the medical 
man in giving advice and warnings is  very great; in fact,he 
should be almost as much a medical officer of health as a 
physician in  these cases and ,if he is  possessed of a qualifica­
tion  in  hygiene, a l l  the bet ter.He w ill also require to do what 
he can for the proper arrangement of the mother’s welfare dur­
ing pregnancy,her diet and mode of l i f e  - a l l  with a view to 
the issue of a healthy infant in due course. Her breasts w ill 
have to be examined and the sc ien tific  reasons for the prime 
necessity for breast-feeding will have to explained in the 
•implest possible languago.If i t  is absolutely necessary to  
have recourse to bottle-feeding, only the foods which can be 
prepared at home should be used and the best of these pointed 
out, particu larly  milk modifications, whey, soups and gruel s. In 
no ease should the mother be allowed to rely  upon the advice 
given by the patent food mongers on the labels of th e ir  tin s  
nor should she use samples given to  try  by tradespeople or 
sympathising friends .With careful feeding,even the so-called 
gripe-water,&c., for the re lie f  of pains caused by bad d ieting, 
should not be required.Fresh and clean milk,as a rule,alone 
w ill be needed for the infant and preference should be given to 
the product of dairies which have the cleanliness and control 
of th e ir  animals at heart. I have already expressed my loathing 
for patent foods and would urge th a t th e ir  use should be proh­
ib ited  by law, except under the prescription of a duly qualif­
ied medical man; they are usually almost as destructive to the 
health of the child as alcohol is  to  the adult; to  s tre tch  a 
point for the sake of simile, these liqu ids are the "beer of 
infancyp and the bugbear of a l l  conscientious medichlmen. A 
practitioner who orders proprietary foods indiscrim inately is 
real danger to the homo,particularly when he changes from one 
to the other when the child does not thrive in  milk mixtures. 
There is  rea lly  no need for th is  kind of thing; for, i f  a 
supply of clean milk is available, i t  is easy enoupih to give 
instruction  in the preparation of suitable feeds, a l l  the time 
oarofully studying the ch ild ’s gradual advance in development, 
teething and so forth.Thus we can safeguard the infant from the 
multitudinous affections of early l i f e  and become af real 
value in  the home. The free appointment by m unicipalities of 
inspectors and health v is ito rs  is  undoubtedly a step in  the 
righ t d irection , though the ratepayers may have something to 
urge against the same. Breast-feeding should be the rule and, 
short of th is , milk depots and consultations at to the comm end­
ed and advocated everywhere, so that a l l  classes may obtain a 
food milk properly compwunded to su it the exigencies of the 
case. In short,the fight against the origination and develop-
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mont of rickets must be adopted on the hygienic and d ie te tic  
lin es  which I have la id  down; the combat i s  sure to stubborn and 
long, but, given proper organisation and concentration of 
suitable methods of attack, victory w ill ultim ately bo 
achieved.
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C L I H I C A L  E X P E R I E N C E S
i h :
Case
this g ir l  of one year and four weeks appears to have been 
fed most injudiciously and indiscrim inately for five months 
before being f i r s t  seen.She then had cut only six  tee th  and 
weighed a stone^^and a quarter.For about eight weeks she had 
suffered from diarrhoea with frequent slimy,stinking motions. 
She was very peevish and ir r i ta b le  and seemed to be without 
energy .All the early signs of rickets were present, such as 
enlarged anterior fontanelle, prominence of the head,backward 
dentition, rach itic  roaary,spinal curvature,belly protuberance 
and swollen epiphyses, A dose of casto r-o il was at once admin­
is te red  and barley-water was ordered to be given exelysively 
for the f i r s t  twenty-four hours .Buttermilk and sugar was prescr­
ibed thereafte r in small quantities every three hours,with in­
crease on improvement of the digestive disturbances .Marked 
signs of improvement were observed within four days .The diarrh­
oea ceased and the motions became quite normal within seven 
day8.The belly became soft and free from fla tu len t distension 
^ d  the patient seaned stronger and made frequent attempts to 
up.The daily i r r i ta b i l i ty  and nocturnal restlessness disapp­
eared and sound nights* sleep became the ru le . The previously 
sallow and anaemic appearance of the cutaneous surface disapp­
eared and a ll  became pleased and impressed with the bright and 
healthy t in t  of theskin.The buttermilk «as persevered with 
for three weeks longer; but as there was not yet any gain in 
weight, the diet was altered  to oatm eal-jelly and milk,with a 
few rusks to give proper dental exercise.This diet was continu­
ed for about twenty-one days .with the result th a t the patient 
almost two pounds in  weight .The child was now sent away f  or a 
change of a ir  to the seaside,where the d ie te tic  and hygienic 
treatment was continued and I understand tha t ultim ately excel­
len t health  was gained.
0»ae 2.
The mother of th is  l i t t l e  boy died soon a f te r  confine­
ment , so that bottle-feeding had to be practised .Almost at once 
he began to have diarrhoea and vomi ting , with rapid loss of 
weight .Modified milk and barley-water were ordered and on th is  
he showed signs of improvement,though he did nbt p it on enough 
flesh and a good deal of subacdte dyspepsia per s is  ted . At the 
age of twelve weeks he developed sweating of the head ,restless­
ness and disinclination fof dedclothes,which were kicked off 
repeatedly.Some swelling of the epiphyses now appeared,as well 
as beading of the ribs and prominence of the forehead .Anaemia 
was also observed and small doses of iron fa iled  to re lieve i t ,  
but upset the stomach.Cod-liver o il was applied to the abdomen 
on a binder,modified milk for age was given and v iro l was 
prescribed. On these substances he did well and ultim ately 
attained perfect health,which was to  be expected,as he was 
most of h is time in the open a i r .
C a s e  3 .
This g ir l  of s ix  months was f i r s t  seen with severe 
bronchitis and whooping-oough,which were trea ted  in the usual 
way successfully .Thereafter head-nodding and ordinary rach itic  
signs were noticed and doubtless referable to the bottle-feed­
ing being practised. Modified milk was ordered and a change of 
a ir  advised.The patient went there very
sa tis fa c to rily  progressed to .
$£is infant,when f i r s t  seen,had been vomiting i t  food for 
several weeks and had diarrhoea,offensive,s&êB0#containing  ^
motions, dorsal spinal kyphosis, he ad-sweating and widely patent 
fo n ten e lie s .lt was under weight . I t  had been a r t i f ic ia l ly  fed 
on strong milk,cream and water,but was now ordered one part of 
milk to three parts of water,in order to cope with the fat 
indigestion from which i t  apparently suffered.During the next
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sev en  days th e  vom itin g  c ea se d  e n t i r e ly  and th e r e  was now pre­
sc r ib e d  a m ixture o f  e ig h t  p a r ts  o f  mélk^d^welve o f  b a n e y -  
w a te r ,w ith  a drachm o f  m alt e x t r a c t ,o f  w hich fo u r  ounces had 
to  be a d m in istered  every  th r e e  hours .Upon t h i s  th e  w eig h t  
r a p id ly  in c r e a se d  and in  fo u r  weeks had ga in ed  two pounds in  
w e ig h t . The p a t ie n t  p assed  from o b ser v â tio n ,b u t  th e r e  i s  every  
rea so n  to  b e l ie v e  th a t  i t  made a  good r e c o v e r y .
Case 5 .
T h is boy o f  th r e e  m onths,when f i r s t  s e e n ,s u f f e r e d  from  
se v e r e  d iarrh oea .H e had been b r e a s t - f e d  for  th e  f i r s t  e ig h t  
weeks o f  h i s  e x is t e n c e ,b u t  t h e r e a f t e r  on adOdDonEdt b a r le y -w a te r ,  
and condensed m ilk .T h e d ir e c t io n s  on th e  l a b e l  were c l o s e l y  
fo llo w e d  by th e  n u rse ,w ith  th e  r e s u lt  th a t  th e  m ix tu re  was fa r  
to o  s tr o n g  f o r  the c h ild ,w h ic h  a t t h i s  tim e w eighed j u s t  over  
t e n  pounds.On r e d u c tio n  o f th e  condensed m ilk  t o  one part in  
tw e n ty -fo u r  o f  w ater  th e  d ia rrh o ea  c ea se d  and th e  p a t ie n t  was 
a t once ordered  a weak cow 's m ilk  m ixtu re  .At th e  te n th  da^ r o f  
th e  treatm en t th e  d ia rrh o ea  r e tu r n e d ,so  i t  was d ec id ed  to" 
g iv e  a m ix tu re  o f  equal p a r ts  o f  weak m u tton -b roth  and b a r le y -  
w a ter , in  sm all amounts a t  freq u en t i n t e r v a l s , i n  ord er  to  make 
up fo r  th e  l o s s  o f  a pound in  w e ig h t ob served . But th e  p a t ie n t  
now became much w o r se ;se v e r a l weak m ix tu res o f  e g g -w h ite ,& c , ,  
were t r ie d ,b u t  a l l  p assed  through th e  a lim en ta ry  t r a c t  w ith ou t  
b e in g  d ig e s te d  p ro p er ly  .D uring the n ex t fo u r te e n  days th e  
i l l n e s s  assumed a dangerous a sp e c t  and th e  p a t ie n t  l a y  in  a 
s o r t  o f  com atose c o n d it io n ,w ith  a dry sk in  and a tem p erature  
%bove th e  normal .The u su a l r ic k e t y  s ig n s  w ere con sp icu ou s and, 
as a l a s t  r e s o r t , i t  was d ec id ed  to t r y  v e g e ta b le  b r o th .T h is  
was made w ith  a te a sp o o n fu l o f  f i n e l y  m inced c a r r o t , c a r r o t , 
t u r n i p , l e n t i l , b o i le d  w ith  la c t o s e  in  a p in t and a h a l f  o f  
w ater  down t o  a th ir d ,d u ly  f la v o u r e d  w ith  s a l t .  The new t r e a t ­
ment was commenced w ith  a . c a s t o r - o i l  p re lim in a ry  bowel c le a a s in g  
The l iq u i d  was w e ll  borne a n d r e ta in e d ,th e  ten d en cy  to  f i t s ,  
p r e v io u s ly  in  e v id e n c e ,d isa p p e a r e d  and th e  s to o ls ,f r o m  b e in g  
green  and s l im y ,to o k  on a b e t t e r  c o lo u r  and f irm er  c o n s is t e n c e .  
The fu tu r e  treatm ent com prised w h ite  wine whey fo r  a few weeks 
and th en  whey d ilu te d  w ith  v e g e ta b le  b r o t h , la t e r  whey o n ly .
Some cream was added to  th e  l a t t e r ,b u t  was r e j e c t e d  by th e  
stom ach and th e r e fo r e  d isc o n tin u e d .A  m ixtu re  o f  b r e a d - j e i i y , -  
h a l f  an o u n c e ,-  in  equal p a r ts  o f  whey and w ater  to  e ig h t  oun­
c e s ,  d u ly  sw eeten ed  and w ith  th e  a d d it io n  o f  a  few  drops o f  
m e a t-ju ic e ,w a s  w e ll  h om e and th e  p a t ie n t  s p e e d i ly  commenced to  
g a in  w eigh t .P e p to n ise d  m ilk  was added in  draclm d oses and l a t e r  
b o i le d  m ilk .T hen  th e r e  was t r i e d  a m ixture o f  peptoniw ed m ilk ,  
b r e a d - j e l l y , l a c t o s e  and whey and a slow  and s te a d  p ro g ress  was 
m ain ta in ed .T h e e x is t in g  anaem ia was overcome w ith  sm all d o ses  of  
th e  am m on ia -c itra te  o f  ir o n  and g ly c e r in e  e x tr a c t  o f  bone 
marrow.Some sw eatin g  o f  th e  head and n o ctu rn a l r e s t l e s s n e s s  was 
s t i l l  p r e sen t and th e  p ep to n ised  m ilk  was r e p la c e d  w ith  o rd in ­
ary  fr e s h  cow 's m ilk  .The p a t ie n t  took  a b r o n c h it ic  a tta c k  about 
t h i s  t im e ,b u t  made a good r e c o v e r y , though th e  anaemia re tu rn ed  
as kè was u aab le  t o  ta k e  op en a ir  e x e r c i s e .P a t t y  f o o d ,in  th e  
form o f  cream and c o d - l iv e r  o i l ,w a s  r e j e c t e d  by th e  sto m a ch ,so  
th a t  a ] l  attem lpts to  have i t  a s s im i la t e  were abandoned .Though 
th e  s l i g h t  r ib e b e a d in g jth e  s w e ll in g  o f  the e p ip h y se s  and th e  
cu rv a tu re  o f  th e  sh in -b o n es s t i l l  rem ained in  e v id e n c e  and no 
t e e t h  were c u t , th e  p a ti en t searned t o  be doing w e l l  .M od ified  
m ilk  was g iv e n  to  th e  end o f  th e  tw e lv e  months and t h e r e a f t e r  
th e  d ie t  M  a lre a d y  d e sc r ib e d  fo r  th e  subsequent p er iod .T h e  
t e e t h  were th en  out w ith ou t d i f f i c u l t y  and th e  c h i ld  made a 
good r ec o v e r y .
T h is p a t ie n t  began to  cu t h i s  t e e t h  a t th e  age o f  s i x  
months and from t h a t  date showed s ig n s  o f  r ic k e ts .H e  was ord er­
ed a m o d ified  m ilk  and seemed to  do w e ll  upon i t ,b u t  a t  th e  
age o f  tw e lv e  m o n th s ,a fte r  an e x c i t in g  day and b ein g  c h i l l e d ,  
th e r e  su d d en ly  d ev e lo p ed  during th e  n ig h t  an a tta ck  o f  la r y n g ­
e a l spasm o f  th e  u su e l k in d ,w ith  w hich th e  m other though th e  
e x is t in c f  c o n s t ip a t io n  has som ething to  do .The crow ing was v ery  
marked and a t  t im es  th e  b rea th in g  appeared to  be e n t i r e ly  
suspended.T he c h e s t  became f ix e d ,t h e  head was thrown backwards 
and th e  p a le  fa c e  soon became c y a n o t ic ,w ith  the e y e s  w id e ly
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and f ix e d  in  an u n p le a s in g  ex p ress  io n . There was a lso  a c e r ta in  
amount o f  tw itc h in g  o f  th e  f a c i a l  m u s c le s . l t  was p o s s ib le  l i k e ­
w ise  to  m ^ e  out a ten d en cy  to  o p is th o to n o s , carpe pedal spasm  
and g en era l co n v u ls io n s .T h e  a ttack  la s t e d  l e s s  than  s i x t y  s e c ­
onds and during i t  th e  c h i ld  seemed about to  d ie  from im p action  
o f  th e  e p i g l o t t i s  .The deepening c y a n o s is  o f  th e  fa c e  ended in  a  
r e la x a t io n  o f  th e  spasm ;the a ir  s lo w ly  e n tered  th e  lu n g s  a g a in  
through th e  in c o m p le te ly  r e la x e d  g l o t t i s ; t h e r e  was a c h a r a c te r ­
i s t i c  p r o lo n g e d ,h ig h -p itc h e d  and crow ing sound and th e  a tta c k  
ended in  coughing and cry in g .T h e  absen ce o f  p y r e x ia ,h o a r se n e s s  
and cough a f t e r  th e  a t ta c k ,th e  suddenness and co m p leten ess o f  
th e  a r r e s t  o f  b r e a th in g ,th e  sh o rt d u ra tio n  o f  t e  paroxysm al 
• è è z u r e ,th e  p e c u lia r  cowing in s p ir a t io n  in  w hich i t  ended and 
th e  a s s o c ia te d  c o n v u ls iv e  ten dency  c o n s t i tu t e d  a c h a r a c t e r i s t i c  
c l i n i c a l  p ic tu r e  w hich co u ld  not but confirm  th e  d ia g n o s is  made 
a t  th e  o u tse t .T h e  treatm ent during th e  paroxysm c o n s is t e d  in  
k eep in g  th e  p a t ie n t  in  th e  s i t t i n g  p o s i t io n ,s p la s h in g  c o ld  
w ater over  th e  fa c e  qnd naked body and l i g h t l y  f l i c k i n g  th e  
l a t t e r  w ith  a wet h a n d k e rc h ie f  .S m e l l in g - s a l t s  were h e ld  to th e  
n o s e .I c e  was a p p lie d  to  th e  p i t  o f  th e  sto m a ch ,in  order to  
e x c i t e  lh a p ir a t io n ,a n d  w ith  th e  same o b je c t  in  v iew  a la r g e  
sponge m o isten ed  w ith  hot w ater was h e ld  a g a in s t  th e  th r o a t  and 
upper part o f  th e  th o ra x  .W h ilst a l l  t h i s  was b e in g  done, a h ot  
b ath  was got ready and th e  c h ild  was p la c ed  th e r e in  fo r th w ith ,  
c o ld  w ater b e in g  a t  th e  same tim e a p p lie d  to  th e  head and neck 
in  a g e n t le  s tr e a m .I  made an attem pt to  r e le a s e  th e  im pacted  
e p i g l o t t i s  by p a ss in g  my fo r e f in g e r  in to  th e  pharynx b eh in d .
The o c c a s io n  d id  not a r is e  fo r  th h a la t io n  o f ch loroform .T h e  
c h i ld  was th e  u su a l a n t ir a c h i t ic  treatm ent accord in g  to
in d ic a t io n s  a n d ,a s th e  t e e t h  caused  d i f f i c u l t y , th e  gums were 
la n c e d .E v e r y  ca re  was ta k en  w ith  th e  d a i ly  a c t io n  o f  th e  bow els  
and an abundance o f  f r e s h  a ir  was p r escr ib ed .T h e  p a t ie n t  made 
a  good and u n e v e n tfu l r ec o v e r y .
C ase 7 .
T h is fem ale c h i ld  was f i r s t  s e e n  a t th e  age o f  two and a 
h a l f  y e a r s .S h e  appears to  have been b a d ly  brought up and w eigh­
ed o n ly  two sto n es .T h e  t e e t h  had a l l  been  c u t ,b u t  th e  upper f r ­
ont ones were émtàyeÏÏy d eca y ed ,th e  a n te r io r  fo n t a n e l le  was 
p a r t i a l l y  o p e n ,th e  su tu r e s  o f  th e  head were th ic k e n e d  and t h i s  
part o f  th e  body wâs o f  a  t y p i c a l l y  r a c h i t i c  sh ape.T here were 
a ls o  a deformed th o r a x ,a  prominent r ic k e ty  r o s a r y ,E a te r a l  
s u lc i ,e n la r g e d  ep ip h y ses  o f  th e  lim b s and con sp icu ou s backward 
bending o f  th e  sp in e .T h ere  were no s ig n s  o f  tr u e  p a r a ly s is ,b u t  
th e  c h i ld  co u ld  not stan d  up a t a l l .T h e  b e l ly  was v a s t l y  d i s t ­
ended and te n s e  and ty m p a n itic  ; th e  stom ach,howev e r , was not d i l ­
a te d  and th e  sp le e n  and l i v e r  were not en la rg ed .T h ere  was a 
v e r y  fr e q u e n t , o f f e n s iv e ,s l im y  d ia rrh o ea  and some s ig n s  o f  bron­
c h ia l  c a ta r rh  cou ld  be made out on th e  l e f t  s id e  o f  the c h e s t .  
The com plexion  was d ir ty  and u n h ea lth y  and th e  cutaneous system  
seemed to  be s la c k  and b ad ly  n o u r ish e d .A ll th e  m usd es o f  th e  
body w ere f la b b y  and th in .A  la r g e  v a r ie t y  o f  a n i t r a c h i t i c  remed­
i e s  appear to  have been t r i e d  in  t h i s  c a s e ,b u t  w ith o u t any 
a p p r e c ia b le  r e s u l t  .The d ia rrh o ea  b e in g  th e  m ost trou b lesom e and 
d e b i l i t a t in g  symptom,an attem pt was a t  once made to check i t .  
M etch n ik o ff* s m ilk  was t r i e d , i n  th e  hope o f  th e  l a c t i c  a c id  
b a c i l l u s  overcom ing the m is c h ie 4 .I t  i s  p le a s in g  to  n ote  th a t i t  
d id  good a p p a ren tly  w ith in  th r e e  d ays,th ou gh  i t  i s  p o s s ib le  th a t  
th e  mercunr and ch a lk  powders a d m in istered  a t  th e  same tim e  had 
a l o t  t o  do w ith  th e  improvement o b ser v ed ;to  t e s t  t h i s , t h e  
b a c i l lu s - m ilk  was stop ped  a f t e r  seven  d a y s ,th e  g rey  powders 
( g r . i )w e r e  g iv e n  every  n ig h t ,w ith  th e  syrup o f  th e  phosphate o f  
ir o n  and b e l ly  rubbings o f  c o d - l iv e r  o i l ,w i t h  sm all d oses o f  
th e  em u lsion  o f  th e  l a t t e r  in te r n a lly .T h e  improvement c o n tin u ed , 
th e  b e l l y  became s o f t  and f l a c c id , t h e  s t o o l s  became o f  o rd in a ry  
app earance'and  a l l  s ig n s  o f  w in d ,s lim e  and gen era l o f f e n s iv e ­
n e ss  d isa p p ea r ed .In  l e s s  than a month th e  p a t ie n t  was a b le  to  
s i t  up and to  tak e  a g r ea t i n t e r e s t  in  i t s  su rroundings .O rdina­
ry  fo o d  was g r a d u a lly  in tro d u ced  and a change o f  a i r  t o t  he 
s e a s id e  was ad v ised .T h e  improvement appears to  have been  
co n tin u o u s and u n e v e n tfu l under th e  new c o n d it io n s  o f c lim a te  
and fr e s h  a i r .
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Case 8 .
T h is ho3^  o f  , s i x  months was fe d  a t th e  b r e a s t  up to  th e  
age o f  s i x  m onths,when h i s  mother d ied  and b o t t le - f e e d in g  had 
to  be introduced .F rom  th a t tim e he began t o  f a l l  away in  h e a lth  
and d ev e lo p  r a c h it ic  s ig n s ,w h ic h  a f f e c t io n  appears to  have  
been more or  l e s s  o f  a fa m ily  o n e ,a s  he was th e  fo u r th  or f i f t h  
o f  h i s  s t r a in  who had s u f fe r e d  from i t  .There appeared marked 
enlargem ent o f  th e  ep ip h y ses  and th e  m usd es  o f  th e  body were 
f la b b y  and a tten u a t ed.Anaemia was p resen t and d ia rrh o ea  a l t e r n ­
a te d  w ith  c o n s t ip a t io n .T h e  head was t ir p ic a l ly  e n la r g e d ,w ith  
sw ea tin g  and w earing away o f  th e  h a ir  b eh in d , th e  su tu r e s  were 
not p ro p er ly  u n ite d  and b oth  th e  f o n t a n e l le s  were patent .C ra n i-  
o ta b e t ic  p a tch es were a p p n ec ia b le  on th e  fr o n ta l  and p a r ie t a l  
bones .The p a t ie n t  was ordered  g rey  powder m ixed w ith  powdered 
r o se  lo z e n g e ,c o d - l iv e r  o i l  was a p p lie d  on a b in d er  to  t h e  abd­
omen and 4 t i s h  cow 's m ilk ,d u ly  m o d ified  fo r  age ,w as recomrrjend­
ed.The u se  o f  p a ten t food s was fough t a g a in s t  and a v a r ie ty  o f  
t i n s  were b an ish ed  from th e hom e.Fresh a i r  and c a r e fu l  h a n d l-  
in g ,w ith  p r o te c t io n  from c o ld  and c h i l l »  w ere i n s i s t e d  upon, 
w ith  th e  r e s u l t  th a t th e  c h i ld  made a v e r y  good r e c o v e r y .
Case 9 .
T h is b o y ,o f  th e  same m§e a s  th e  abov#-,appears to  have been  
fe d  on th e  b r e a s t  fo r  i t s  f i r s t  th r e e  months o f  l i f e , t h i s  n atu r­
a l  food  b e in g  abandoned owing to  the f a i lu r e  o f  th e  m o th er 's  
m ilk .O rd in ary  cow 's m ilk  and s 3 # # c t io n s  o f  p a ten t fo o d s were 
u s e d ,w ith  th e  r e s u l t  th a t  i t  d id  not do w e l l , d ev e lo p in g  d ia r rh ­
o ea , n octu rn a l r e s t l e s s n e s s  and p e r s p ir a t io n s  o f  th e  head and* 
trunk .When se e n  fo r  th e  f i r s t  tim e a t  th e  age o f  s i x  m onths, 
h i s  fa c e  seemed v ery  sm all in  c o n tr a s t  w ith  th e  e m a r g e d , Iq ad re-  
shaped head .He was m a n ife s t ly  anaemic and t h in ,  w ith  s o f t  and 
f la b b y  m u scles and weak e x tr e m it ie s  and sp in e .T h e re  was th e
u su a l r ic k e t y  r o sa ry  a t th e  ju n c t io n  o f  t h s / t i b s  w ith  th e
c a r t  i l  a g e s , but th e  r e s t  o f  th e  bones o f  th e  trunk d id  not seem
to  be in v o lv ed .T h e  same tr e a tm « it , ad ap ted  fo r  age ,w as g iv e n  a s
in  th e  p rev io u s c a s e ,w ith  p a r t ic u la r  regard  t o  r e s t , e x e r c is e  
and h y g ie n ic  arraufigements. A p e r f e c t ly  s a t i s f a c t o r y  r e c o v e r y  
en su ed .
Cm * 1 0 .
T h is CO ndense d-m ilk  and pat e n t - fo o d - fe d  g i n  ,when f i r s t  
seen  a t  th e  end o f  the n in th  month o f  h e r  e x is te n c e ,w a s  t y p ic ­
a l l y  r a c h i t i c  and ha d d ia rrh o ea  and bending o f  th e  bones .The 
u su a l rem ed ies were p r e sc r ib e d ;b u t one n i g h t ,a f t e r  an e x c i t in g  
day and a d i e t e t i c  in d is c r e t io n  on th e  part o f  th e  e a sy -g o in g  
m o th er ,g en era l c o n v u ls io n s  o c cu rr ed ,w ith  p a r t ic u la r  l o c a t io n  
on th e  r ig h t  s id e  o f  th e  body and f ix a t io n  o f  th e  ey es .T h e  
spasms were a t  f i r s t  to n ic ,b e co m in g  c lo n ic  in  a sh o rt sp a ce  o f  
t im e .T h is  c o n d it io n  o f  a f f a i r s  showed a l t e r n a t io n  and a ten d en -  
- c y  t o  p e r s i s t  and o c c a s io n  dangerous e jd ia u stio n ;so  th a t a h ot 
b ath  was g iv en  fo r th w ith .T h is  f a i l e d  to  cure th e  c o n d it io n ,s o  
an o c c a s io n a l in h a la t io n  o f ch loroform  was a d m in istered  during  
th e  sp ace o f  one hour,w hen th e  f i t s  e n t i r e ly  dim appeared.As 
th e y  seemed l i k e l y  to  r e tu r n  th e  n ex t d a y ,a  f u l l  dose o f  c a s t o r -  
o i l  was g iv e n  and a m ixture o f  d o s e - fo r -a g s  c h lo r a l  and d i g i t a l ­
i s  was p r e sc r ib e d  fo r  tw e n ty -fo u r  h o u rs , f o i l  owed by p otassiu m  
bromide fo r  th ree .T h e  u su a l a n t ir a c h i t i c  m easures were adop ted  
and th e  p a t ie n t  seemed to  do w e ll th ereo n .T h ere  was no r e tu r n  of 
th e  c o n v u ls io n s  and a s a t i s f a c t o r y  improver.ent was m a in ta in e d .
Case 1 1 .
T h is  boy o f  s ix t e e n  had alw ays been  d e l ic a t e ,b u t  n ever  
t r o u b le d , i t  i s  s a id ,w ith  th e  r ic k e ts .H e  was t a l l  and d n g a in ly  
and a t  th e  tim e o f  puberty when f i r s t  se  e n .He was uh dou b ted ly  
anaem ic,had  a few r a le s  àà the to p  o f  th e  l e f t  lu n g ,a s c r ib e d  to  
co ld ,a n d  had grow ing p a in s and a poor a p p e tite .H o  s ig n s  o f  
tu b e r c u lo s is  c o u ld  be made out an d ,a s th e r e  was enlargem ent o f  
th e  e p ip h y s e s ,d i f f i c u l t y  in  w a lk in g  and gen era l m uscular weak­
n e s s , in c ip ie n t  l a t e  r ic k e t s  w asd iagnosed  and treatm ent w ith  
em u lsion  o f c o d - l iv e r  o i l  and general t o n ic s ,a s  w e ll  a s  f r e s h  
a i r  and v ir o l ,w a s  a d v ise d . He was g iv en  p le n ty  o f  r e s t .b e in g  
w h eeled  about in  a  bath  c h a ir  fo r  th r e e  months .He p r a c t i c a l ly  
l i v e d  in  th e  open a ir  and,im provem ent b e in g  m a in ta in ed ,h e  was 
se n t away to  th e  s e a s i  de,wh»»e he u l t im a te ly  r ec o v er ed .
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O&sG 3.3t
T h is g i r l  had been b r e a s t - f e d  to  th e  age o f  s i x  m onths, 
when th e  lazjr m other d ec id ed  to have g r e a te r  l i b e r t y  and wean, 
H hdili^ted cow 's m ilk  and a p r o p r ie ta r y  p rep a ra tio n  w ere t r i e d ,  
w ith  th e  r e s u l t  th a t r ic k e t s  and d iarrh oea  soon made t h e i r  
appearance,T he p a t ie n t  has been a p a r t ic u la r ly  l i v e l y  and happy 
in fa n t ,b u t  now became i r r i t a b le  and r e s t l e s s ,c r y i n g  whenever 
h a n d le d ,r e s e n t in g  a t t e n t io n  o f  any k in d j i t  seemed to do l i t t l e  
e l s e  but cry  when awake and was a r e a l  sou rce  o f  d istu rb a n ce  
to  th e  n eigh b ou rs .One a ftern o o n  i t  was out a  lo n g e r  tim e than  
u su a l and c o n tr a c te d  a c h i n ,w i t h  th e  r e s u l t  th at a smadt a tta ck  
o f  d iarrh oea  appeared and th e  e p ip h y ses  o f th e  lim b s underwent 
enlargem ent .Anaemia and m uscular w eakness and f la b b in e s s  fo l lo w ­
ed in  th e  cou rse  o f  a fo r tn ig h t  .Then haem orrhagic s p o ts  were 
se en  to  d ev e lo p  on th e  sh in s  and gum s,which assumed a scw rvy- 
l i k e  app earance. Then i t  was seen  fo r  th e  f i r s t  tim e .P a ten t  
fo o d s were fo r th w ith  c le a r e d  out o f  th e  house and a p r o p er ly  
m o d ified  cow 's m ilk  w as o r d e re d ,w ith  v e g e ta b le  soup and weak 
l im e - ju ic e .T h e  h y g ien e  o f  th e  c a se  was p ro p er ly  arranged  and 
th e  p a t ie n t  reco v ered ,u n d er  th e  u su a l t o n ic s  and c o d - l iv e r  o i l ,  
in  due c o u r se .
T h is m ale c h i ld  was two months younger than  th e  above when 
f i r s t  s e e n , t a d  made a good reco v ery  upon much th e  same k in d  o f  
trea tm en t . I t  had been a p h y s ic a l f a i lu r e  from b ir th ,b e c a u s e  o f  
th e  pat e n t - fo o d  nourishm ent w hich i t  had r e c e iv e d  through  th e  
m other lo s in g  h er  m ilk ,s h e  b e in g  a lc o h o l ic  and o f  an a lc o h o l ic  
s to c k  .The c h i ld  was n o t v e r y  t h in ,  but was ex trem ely  weak in  th e  
m n soies and th e r e  was much v o m it in g , p u rga tion  and f la t u le n c e .  
There was much sw eatin g  o f  th e  head a t n ig h t , but th e  bones o f  
th e  body were not m arkedly affected .G rrey  powder was p r e sc r ib e d  
in  t h i s  c a s e ,a 3 i t  was done in  a l l  o th e r s  ta /k # n ta #  age and 
c o d - l iv e r  o i l  was a p p lie d  to  th e  b e lly .T h e  p a t ie n t  seemed to  
do w e ll  fo r  s i x  weeks on t h i s  and h y g ie n ic  treatm en t ,b u t one 
day had much in d ig e s t io n  and a f i t  a t  n ig h t .The bow els were a t  
once c le a r e d  out and a hot b a th  g iv e n ,w ith  th e  r e s u l t  th a t  
danger to  l i f e  was averted .T h e n ext day th e  e p ip h y ses  were 
seen  t o  be m arkedly en la rg ed  and much r e s t l e s s n e s s  and n ig h t -  
sw ea tin g  e n s u e d .I t  was d ec id ed  to send th e  p a tie n t  to  th e  
s e a s id e  fo r  s e v e r a l months and from tim e to tim e good r e p o r ts  
o f  h i s  p ro g ress  to  h e a lth  were r e c e iv e d ,
^  ^The m other o f  t h i s  tw elve-m onth  p a t ie n t  was a humpback 
dwarf and a l c o h o l i c .  The p a ti ent was seen  fo r  d ia rrh o ea  and 
en q u iry  e l i c i t e d  th e  p resen ce  of h ea d -sw ea tin g  and n octu rn a l 
r e s t l e s s n e s s  and d e b i l i t y  .R ic k e ts  was su sp ec ted  and jproper 
d ie t  fo r  th e  second year  in s t i t u t e d .A t  th e  age o f one y ea r  and 
n in e  months th e  p a t ie n t  commenced t o  w a lk ,w ith  th e  r e s u l t  th a t  
th e  bones o f  th e  l e g s  showed s ig n s  o f  bending under th e  s t r a in .  
The fo l lo w in g  month th e  f i r s t  to o th  was c u t ,w ith  much g en era l 
i r r i t a b i l i t y ,d i a r r h o e a  and a tem porary gen era l eru .ption  on th e  
a k in  o f  th e  abdomen and cheat .F resh  a ir  was i n s i s t e d  u p on ,w ith  
th e  usu.al to n ic s ,a n d  th e  p a t ie n t  made a good r e c o v e r y .
Case 1 5 .
T his p a t i e n t ,a l s o  a g ir l ,w a s  s i x  months o ld e r  th an  th e  
above when f i r s t  se en  fo r  enlargem ent o f  th e  ep ijjh yses o f  the  
w r i s t s , r a c h i t i c  ro sa ry  and s w e l l in g  o f  th e  abdom en,with  
b ro n c h ia l c a ta r r h  r e s i s t i n g  hou seh o ld  rem ed ies.T he hom e-prepar­
ed cow 's m ilk  m ix tu re  and p a t ie n t  food  were abandoned and 
proper d ie t  fo r  age in s t i t u t e d ,t o g e t h e r  w ith  syrup  o f  s q u i l l s  
and t in c t u r e  o f  stroph anth us fo r  th e  cough.T he p a tie n t  appeared  
t o  do w e ll  under t h i s  and th e  u su a l h y g ie n ic  m easu res,b u t  
a f t e r  Abase s i x  weeks o f  s u p e r v is io n  passed  from n o t ic e .
Case 1 6 .
m i s  p a t ie n t ,»  boy,had  j u s t  en ter ed  upon th e  e le v e n th  
month o f  h i s  e x is t e n c e  when f i r s t  seen .H e had b e ^  brought up 
upon th e  b o t t l e  and was tr o u b le d  w ith  head p e r s p ir a t io n , enlarge*  
ment o f  th e  b e l l y , H a rr iso n 's  groove,en largem en t o f  th e  e p ip h y s-  
OS .r ic k e t y  r o sa ry  and d ia rrh o ea  .The head appeared to  bo much 
en la rg ed  in  c o n tr a s t  t o  th e  lu n y  fa c e  and th e  com plexion was
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v e r y  sa llo w  .The m u scles were very weak and f la b b y  and th e re  
were no s ig n s  o f  commencing d e n t i t io n .C o d - l iv e r  o i l  was ordered  
to  be rubbed in to  th e  b e l l y ,  a s u ita b le  m ilk  m ix tu re  fo r  age 
was p r e sc r ib e d  and an abundance o f  fr e s h  a i r  was ad v ised .T h e  
p a t ie n t  d id  w e ll  and two months l a t e r  v i r o l  was in tro d u ced  in to  
th e  d ie t  on w hich a marked im provem ent, cu lm in a tin g  in  p e r fe c t  
reco v ery  s i x  months la te r ,w a s .  o b serv ed .
1 7 .
T his boy o f  e ig h te e n  months had been brought upon th e  
b o t t l e  from b ir th ,o w in g  to  th e  death  o f  h i s  m other from a puer­
p era l d is e a se .T h e  d ie t ,w h ic h  c o n s is t e d  o f  d i lu te d  m ilk  in  in c r ­
e a s in g  d ose ,seem ed  to  have s u ite d  to  a c e r ta in  e x te n t ;b u t  not 
e n t i r e ly ,a s  when f i r s t  seen  a t  the above age he co u ld  not 
walk and showed bending o f  th e  bones under h i s  w e ig h t wh#n 
cra w lin g  about the f lo o r  .He had in som n ia , sw ea tin g  o f  h i s  e n la r g ­
ed h ea d ,d ia rr h o e a  and a * * p o t-b elly f as w e ll  as en ia i^ em ent o f  
th e  w r is t s  and beading o f  th e  lo w er  r ib s  w ith  l a t e r a l  g r o o v in g .  
He was p r e sc r ib e d  th e  usu.al h yg ien e  and d ie t  fo r  th e  second  
year  a s a lre a d y  d e s c r ib e d ,p a r t ic u la r ly  a s  regard s p r o te id s  and 
f a t .  He made a good recovery  e v e n tu a l ly .
Oas# 18.
T h is g ir # * a s  f i r s t  seen  when tw e lv e  months o f  age and she  
appears t o  have in h e r ite d  some s y p h i l i t i c  t a in t  ,a s  she had 
c l e f t  p a la te  and h er  m oth er,»  hum pback,adm itted to  s y p h i l i s  
e a r ly  in  h er  m arried  l i f e .  A ll  th e  bones o f  th e  body at t h i s  
tim e  o f  f i r s t  in s p e c t io n  were weak and th e r e  was much n ig h t -  
sw aatin g  about th e  head and trunk .The e p ip h y se s  were en la rg ed  
and th e r e  was some beading o f  th e  c h e s t  .The p a t ie n t  had been  
weaned a t  th e  age o f  n in e months and t h e r e a f t e r  d ie te d  w ith  
"anything th a t  was go in g?  T h is b e in g  a p p a re n tly  th e  sourwe o f  
th e  r a c h it ic  m is c h ie f ,  th e  in t e l l i g e n c e  o f  th e  m other was 
e a r n e s t ly  ap p ealed  to ; s h e  f a i t h f u l l y  ob served  a l l  d i e t e t i c  and 
h y g ie n ic  in s tr u c t io n s  and th e  r e s u lt  to  th e  c h i ld  was u l t im a te i  
- y  o f  th e  h a p p ie s t  d e s c r ip t io n .
Owe 19.
T h is g i r s t  f i r s t  came under o b se r v a t io n  a t th e  age o f  f i v e .  
She appears to have been  rea red  upon condensed m ilk  fo r  th e  
most part and had s u ffe r e d  from v a r io u s  ch ild h o o d  a ilm e n ts ,  
su ch  as m e a s le s ,s c a r le t  fe v e r  and w hooping-oough.W alking was 
d elayed  to  th e  end o f  th e  y ea r  and a t  th a t  tim e th e
sp in e  began to  bend . She was m arkedly dwarfed in  s ta tu r e ,b u t  
t h ic k - s e t  and had to  wear lo n g  d r e s se s  to  h id e  h er  bandy l e g s .  
She was weak in  th e  mind and sla b b ered  a good d e a l , R esid en ce  
i n  a c h a r ita b le  i n s t i t u t i o n  was recommended and th e  c a se  i s  
c i t e d  to  b rin g  out th e  e v i l  o f  condensed m ilk  and u n s u ita b le  
f o o d - s t u f f s  a t  a te n d e r  a g e .
Case 20.
T his b o y ,a t  th e  h a lf - t im e  o f  h i s  f i r s t  year  o f  age ,seem s  
t o  have been born w ith  a tendency to  t u b e r c u lo s i s ,h i s  fa th e r  
h av in g  d ied  o f  th a t dread d is e a s e  the p a t ie n t  was th r e e
months o ld  and h i s  mother u l t im a t e ly  succombed to  i t , i t  appear­
ed l a t e r  .The r e s t  o f  th e  fa m ily , w hich was a la r g e  one, were 
v e ry  d e l ic a t e  and fr e q u e n t ly  a i l i n g  .The boy had been fe d  from  
b ir th ,o w in g  to  th e  d e l ic a c y  o f  h is  m oth er,on  cow 's m ilk  a l t e r ­
n a ted  and combined w ith  p atent fo o d s ,w ith  th e  - r e s u l t  th a t  he 
became f a t  and f l a b b y ,r e s t l e s s  a t  n ig h t and v ery  i r r i t a b l e  and 
weepy during th e  day .He had an a tta c k  o f  c o n v u ls io n s , fo r  w hich  
he was f i r s t  s e e n . I t  was r e l ie v e d  by th e  u su a l h o t-w a ter  b a th ­
in g  and brom ide and an a n t ir a c h i t i c  d ie t  was p r e s c r ib e d ,c o n s ta t ­
in g  o f  m o d ified  cow 's m ilk ,g r e y  pewder and c o d - l iv e r  o i l  b e l ly  
b in d e rs  .The p a t ie n t  d id  4 e l l l y  w e l l  fo r  th e  n ex t th r ee  m onths, 
kut had a d ec id ed  ten dency  to  f i t s  Wtak d e n tit io n .T h e n  he d id  
v e r y  w e l l  w ith  th e  in c r e a se d  d ie t  w hich h i s  g r e a te r  age warran­
t e d  add th e  r e s t  o f  th e  t e e t h  were out w ithout d i f f i c u l t y .H e  
was g iv e n  an abundance o f  f r e s h  a ir  and a t th e  tu r n  o f  th e  
secon d  ykar he was g iv en  sm all doses o f  v i r o l ,w i t h  c o d - l iv e r  
o i l  em u lsion  when he was tw o . He p assed  flrom n o tiw e  soon  a f t e r ,  
but th e r e  seems no doubt th a t  he made a good recovery  in  th e  
d i s t r i c t  t o  w hich  he went to  r e s id e .
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T h is g i r l  had been rea red  upon th e  b r e a s t  o f  a v e r y  d e l i c ­
a te  m other to th e  age o f e le v e n  m onths, in  th e  hope o f  p rev en t­
in g  pregnancy, wlien he hmm# under o b se r v a tio n  fo r  th e  f i r s t  
tim e fo r  gen era l backwardness .S u ita b le  d ie t  was recommended, 
but not adopted by th e  m other,who had beared  o f  some w onderfu l 
p a te n t fo o d  and determ ined to g iv e  i t  a  t r i a l  .The r e s id t  was 
th a t  th e  c h i ld  became even  more r e s t le s s ,s w e a t e d  about th e  head 
a t  n ig h t and d evelop ed  a papular e ru p tio n  about th e  £ 4 e e . The 
c h i ld  was a g a in  seen  and found to have some beading o f  th e  r ib s ,  
enlargem ent o f  th e  w r is t s  and ten d e r n e ss  o f  th e  bones on p r e s s ­
u re  .D iarrh oea  was fr e q u e n t , mal odorous and s lim y , w ith  adm ixture  
o f  g reen  in d ic a t iv e  o f  fer m en ta tio n  p r o c e sse s  w ith in  th e  b e l l y ,  
w hich had assumed th e  c h a r a c t e r i s t ic  p rotu rb eran ce o f  r i c k e t s .  
The p a t ie n t  was two pounds under w eigh t fo r  age .Proper d ie t  and 
h y g ien e  were in s t itu te d ,p a r t ic u la r ^ e m p h a s is  b e in g  l a i d  upon the 
e f f i c a c y  o f  ra w -m ea t-ju ice  .The r e s u l t  was o f  th e  h a p p ie st  
d e s c r ip t io n  and p e r fe c t  reco v ery  was in  due cou rse  a c h ie v e d .
T h is boy o f  tw e lv e  months appears to  have been brought up  
from b ir t h  on b a d ly  adapted cow 's m ilk  and p r o p r ie ta r y  fo o d s .
He was o f  la r g e  s i z e ,b u t  w ith ou t s tr e n g th  and stam ina  when 
f i r s t  seen ;h e  was t y p i c a l l y  r a c h i t i c  in  s p i t e  o f  h is  m a.ssive 
b u ild ,D ia r r h o e a  was p a r t ic u la r ly  tro u b le so m e ,h i s  food  coming 
through  him soon a f t e r  in g e s t io n ,  for  w h ich  he was g iven  s t i l l  
more by th e  m other and th e  b e l ly  assumed a trem endous s i z e  and 
was drum -like in  t ig h t n e s s  .He was ordered  cow 's m ilk , d u ly  
m o d ifie d  fo r  a g e ,to g e th e r  w ith  abundant fr e s h  a i r ,q u ie t  and 
m ercury and c h a lk ,p lu s  D o v er 's  p ow d er,o f each  h a l f  a g r a in ,  
a  ten d en cy  t o  c o n v u ls io n s  b e in g  fe a r e d . One n ig h t ,th r e e  months 
l a t e r ,he was out l a t e  and c o n tr a c te d  a  c h i l l .  Bronchopneumonia 
d ev e lo p ed ,w h ich  f a i l e d  to  respond to  th e  c l a s s i c a l  treatm en t  
o f  th a t d is e a s e  and he d ied  upon theyieeoond day. A post-m ortem  
exam in ation  was n ot a llo w e d .
2 3 .
T h is g i r l  o f  one y e a r  and two months had been  p ro p er ly  fe d  
upon th e  m o th er's  m ilk  up to  th e  age o f  a year,w h en  he was 
a llo w ed  a l l  s o r t s  o f  th in g s  from the fa m ily  t a b le , t h e  san e  
c u lm in a tin g  in  an acu te  a t ta c k  o f  in d ig e s t io n ,w h ic h  o n ly  very  
s lo w ly  y ie ld e d  to  bism uth and m in era l a c id s  in  a l t e m a t i o n . l t  
was now n o t ic e d  th a t  th e  head seemed unduly la r g e  in  p ro p o r tio n  
t o  th e  fa c e  and th a t  th e re  was ém argem ent o f  th e  e p ip h y se s , 
b ead in g  o f  th e  r ib s  and p o t - b e l ly ,w it h  p aten cy  o f  th e  a n te r io r  
f o n te m e l ie . The u su a l a n t ir a c h it ic  m easures were i n s t i t u t e d ,  
a f t e r  a month o f  # i io h  th e  p a t ie n t  c o n tr a c te d  a c h i l l  and 
d eve lop ed  b r o n c h it is ,w h ic h ,h o w e v e r ,y ie ld e d  to  th e  u su a l remed­
i e s  in  th e  co u rse  o f  a w eek. From now t h e  p a t ie n t  made a  
good r e c o v e r y .
JÜtiSjLpSA*
T h is  p a t ie n t ,  a  g i n  o f  te n  months when f i r s t  se e n ,h a d  bee  
-n  brought up on cow 's m ilk  and paten t food s from b ir t h ,t h e  
m other b e in g  in  to o  d e l ic a t e  h e a lth  to  Undertake b r e a s t - f e e d ­
in g .R ic k e t s  d evelop ed  a t  th e  age o f  s i x  months and showed s ig n s  
o f  b e in g  o f  a se v er e  c h a ra cter .T h ere  was much beadin g  o f  th e  
r ib s  and s w e l l in g  o f  th e  w r is t s , t o g e t h e r  w ith  enlargem ent o f  
th e  head and p e r s p ir a t io n s  a t  the back o f  th e  same.The n ig h ts  
were v e r y  r e s t l e s s  and the days marked by g r ea t i r r i t a b i l i t y .
The p a t ie n t  was put upon a d u ly  m o d ified  m ilk  and grey  powder, 
but th e  m other becoming c a r e le s s  cx?n stip a tion  commenced to  
a l t e r n a t e  w ith  d ia rrh o ea  a n d ,a t  th e  end o f  a  fo r tn ig h t  o f  t h i s ,  
g en era l c o n v u ls io n s  occu rred  l a t e  in  th e  even in g  a f t e r  an 
• x c i t in g  day .T h is  was tr e a te d  in  th e  u su e l way s u c c e s s f u l ly  and 
th e  n ex t th in g  w hich occu rred ,a lm o st im m ed ia te ly ,w as an a tta c k  
o f  b r o n c h i t i s ,^ i c h  req u ired  a fo r tn ig h t  o f  a ss id u o u s m e d ic a t io -  
n to  overcom e. Then a m inor form o f  p e r tu s s is  app eared ,on  th e  
se v en th  day o f  inhich th e  p a t ie n t  took  a gen era l c o n v u ls io n  and 
d ie d , A post-m ortem  exam in ation  was n o t s llw w ed .
* # #
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